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PREFACE. 

X  HE  Authors  of  Original  Papers  and  Communications 
in  the  present  Volume  are,  W.  H.  Wollaston,  Sec.  R.  S. ; 
Mr.  W.  Skrimshire,  Jun. ;    W.  W.;  Mr.  John   Tatum,J 
Jun.;  Emeritus;  R.T.;  W.  X.  M 

Of  Foreign  Works,  C.  A.  Prieur;  C,  L.  Cadet; 
T*  .  Desormes;  M.  Clement;  M.  Proust;  M,  Bouillon  La- 
grange ;  Dr.  Samuel  L.  Mitchell ;  M.  Antony  Alexis  Cadet 
de  Vaux;  M.  Vauquelin ;  M.  Antony  Thillaje-Plat  ; 
F.  F.  Dclarociie;  M.Lamarck;  M.  DeLalande;  M.La- 
place; John  Michael  Haussman;  M.  Guyton;  Dr.  Hat- 
dat;  M.  Henry;  M.  Darso;  M.  Gchlen;  M.  Erman; 
M.  Delaville;  M.  Dupont  de  Nemours;  M.  Planche; 
M.  And.  deGy;  M.  Chaptal ;  M.  Germon;  C.  H.  Pfaffj 
M.  J.  J.  Champollion  Figeac ;  M.  Roswag;  M.  Belle- 
mfere;  Messrs.  Von  Humboldt  and  Gay-Lussac;  M.  Cotte; 
M.  Carnot. 

And  of  British  Memoirs  abr  idged  or  extracted.  Benjamin 
Count  of  Rumford;  Richard  Phillips,  Esq.;  Dr.W.  Rox.- 
burg;  Mr.  Charles  Wilson;  Mr.  Robert  Salmon ;  Mr.  John 
Austin;  Mr.  Jessop;  M.  G.  Field;  J.  Curwen,  Esq.  M.P.; 
Mr.  Charles  Waistell;  Mr.  John  Trotter;  Mr.  James 
Hardie;  Rev.  James  Headrick. 

The  Engravings  consist  of  1.  Camera  Lucida,  by  W. 
Hyde  Wollaston,  M  D.  Sec.  R.  S. ;  2.  Decomposition  of 
Li'gbt,  by  C.  A.  Prieur  ;  3,  4-.  Apparatus  of  Mr.  Thillaye 
Platel  for  the  Carbonization  of  Turf;  5.  Mr.  Tatum's 
Apparatus  for  ascertaining  the  Increase  of  Temperature 
by  the  Galvanic  Action;  6.  Theory  of  Looming,  or  Hori- 
zontal Refraction;  7.  Mr.  Salmon's  Specimens  of  good 
and  bad  Pruning  of  Fir  Trees;  8.  Mr.  Field's  Stove  for 
heating  or  drying;  9.  Mr.  Waisteil's  Horse  Hoe;  10.  Mr. 
Curweo's  Weed  Harrow;  11.  Apparatus  for  triturating 
Quicksilver;  12.  Erman's  new  Classes  of  Galvanic  Con- 
ductors; 13.  Mr.  J.  Trotter's  Curvilinear  Saw;  14.  Mr. 
J.  Hardie 's  Bookbinder's  Cutting  Press. 
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IDetcriptionof  the  Cmmera  Ludda.    By  W.  II.  YfohLASTon, 

.    .SeCb  Rb'S* 

xIaVING  ashort  time  since  amused  myself  vitK  attemptsNeir  iattra- 

lo  sketch  ▼arlous  interesting  ticws,  withont  an  adequate  j[Jj^2[ 

knowledge  of  the  art  of  drawing,  my  minH  was  natnralljr 

employed  in  facilitating  the  means  of  transferring  to  paper 

the  apparent  relative  positions  of  the  objects  before  me ; 

and  I  am  in  hopes  that  the  instrument,  which  I  contrived 

for   this  purpose,  may  be  acceptable  even  to  those  who 

hare  attained  to  greater    proficicncj  in  the  art,  on  ac* 

count  of  the  many  advantsiges  it  possesses  orer  the  Camera 

Obscura. 

The  principles  on  which  it  is  constructed  will  probablyprincipies; 
be  most  distinctly  explained  by  tracing  the  successive  steps^ 
by  which  I  proceeded  in  its  formation. 

While  I  look   directly  down  at  a  sheet  of  paper  on  my  Objects  seen  as 
4able,  if  I  hold  between  my  eye  and  the  paper  a  piece  of '  ^^  by  r*.^ 
plain  glass,  inclined  from  me  downwards  at  an  angle  of  flection  from 
45^,  I  see  by  reflection  the  view  that  is  before  mc^  in  the  ^jj^**"*^* 
saxne  direction  that  I  see  my  paper  through  the  glass.     I 
might  then  take  a  sketch  of  it ;  but  the  position  of  the  ob- 
jects  would  be  reversed. 

To  obtain  a  direct  view,  it  is  necessary  to  hare  two  re.  Bj  tsihfte  ra^ 
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CAXERA  tUCIDA. 


two  rdiections 
I^Te  the  natural 
poiiUoii. 


Thefll)g«ets 
and  tlie  paper 
cannot  be  dii- 
tinctly  seen  ai 
once. 


Arrangement 
•f  the  glasses. 


Another  con- 
•traction. 


Difference  in 
tke'Wt^  In. 


flections*  Th*.  tmupaveiit  glaM  m«6t  for  Uih  purpose  be 
incllBed  to  the  peif^aodieniar  line  of  sight  onljr  the  half  of 
45^,  that  it  may  reflect  the  Tiew  a  second  time  from  a  piece 
of  looking  glass  placed  benesfli^  it^  and  inclined  upwards  at 
%n  equal  angle.  The  objects  now  appear  as  if  seen  through 
the  pzp^r  in  the  iaioe  place  as  befoirej  but  they  are  direct 
instead  of  being  inTcrtcd,  and  they  may  be  discerned  in  thit 
manner  sufficiently  well  for  determining  the  principal 
positions. 

The  pencil,  howerfer,  and  any  object,  which  it  is  to 
trace,  cannot  both  be  seen  distinctly  in  the  same  state  of 
the  eye,  on  account  of  the  d{9erence  of  their  distances^ 
and  the  efibrts  of  snctdksfte  adaption  of  the  eye  to  one  or 
to  the  other,  would  become  painful  if  frequently  repeated. 
In  order  to  remedy  this  incofiTciiieiice,  the  paper  and  pen* 
cil  may  be  viewed  through  a  coutcx  leas  of  such  a  focns^ 
m  to  re^re  no  more  eff&ti  than  is  mtemm^rj  for  wedHag 
the  distant  objects  distinctly.  These  will  then  i^ 
pear  to  correspond  with  the  paper  in  distance  as  well  afe 
ditediciny  ^nd  mky  be  drawn  wi^'  facility,  and  with  toy 
i^rcd  dcgtee  of,  precision. 

'  l^Ts  arrangement  t)f  glasses  will  probably  be  best  unAtt"* 
stood  froffi  inspection  of  Fig.  I.  a  &  in  the  transparent  gkil*; 
b  c  the  lower  reflector ;  b  dsL  convex  lens  (of  twelve  indM 
inclies  focus)  e  the  position  of  the  eye ;  and/  ghe  tte 
course  of  the  rays.     Sec  Pi.  I. 

tn  some  cases  a  diAerent  constn\ction  will  be  preferlMe. 
Those  eyes,  which  without  assistance  are  adapted  to  seeing 
near  objects  alone,  will  not  admit  the  use  of  a  convex  glaat ; 
but  will  on  the  contrary  require  one  that  is  concave  to  be 
placed  in  Tront,  to  render  the  distant  objects  distinct  *Thi& 
frame  for  a  glass. of  this  construction  is  represented  at  fH, 
(fig  3.)  trtrning  upon  the  same  hinge  at  h  with  a  convex 
glass  in  the  frame  1  m,  and  moving  in  such  a  manner,  that 
either  of  (he  glasses  may  be  turned  alone  into  its  place,  as 
may^e  necesdary  to  suit  an  eye  that  is  long  or  short  sighted* 
Those  'persons,  however,  *wliose  sight  is  nearly  perfect, 
may  at  pleasure  use  either  of  the  glasses. 

The  instrument  represented  in  that  figure  differs  moreover 
In  other  l-espccls  from  the  foregoing,  which  I  have  diosen 

5  to 


CAMIR4  iveis** 

ft  first,  bccftuie  lh«  action  ef  t^e  nflecUtis  OfXtf  iirumen*. 
•mploYMl  wtfold  bo  more  ^eniiraUy  wiofitgoi.  Put  tUoM  h™^^ 
who  Me  conversant  »ith  Ihe  sciefita  iff  oytiffi  ^iii  gctaiip 
the  adnuiigr  tbut  m»y  be  demied  in  llii«  iMMiUfcc  trom  pm. 
nalk  rrflcctioa ;  for  wfacn  :i  ra}-  of  ligfit  tufi  entered  &  ^oU^ 
piece  of  %iui,  anil  fuIU  tram  withiu  upon  tay  sur/acc,  §< 
on  incUnaiioB  of  only  tWKntj^-ttio  or  (Hcoly-lliTee  ^I^rccj, 
«s  above  supposn),  (hu  rcfrmctive  potter  of  Ihe  gluf  is  suc^ 
u  to  suffer  none  of  thai  ligbt  to  pans  out,  and  tbc  turfaeo 
becomes  i«  Uiis  case  tiii'  mast  brilUant  nsflector  that  cap  Ifp 
am  ployed. 

Fig.  f .  rcprosctit!:  the  section  of  a  so/id  (jriBinaJie  [u«c(  of  Figuu  4f  )^ 
flus,  nilUu  wbich  both  (he  rcflecllnos  reqiiisitc  ar«  ptT^cted  P''^^ 
at  the  MirfBc««  a  if,  b  c,  Id  sudi  a  naiint^r  Ihal  tiie  r)i7  /ft  ^ 

after  being  reflecti^d  £rst  at  «,  and  agaio  a*  h,  airiTcs  al  tiv  | 

ej«  to  a  direcfJoa  A  e  at  rigbt  angles  tofg. 

There  is  aaoriier  circumstance  in  tliis  conttruotion  Beccs>  Rcmeij  for 
eary  (o  be  Utendcd  to,  and  wbich  remaiiis  to  be  explained.  J^JJ^^j^  , 
Where  the  reflcslian  wts  proilured  by  a  piece  of  plain  ^iss,  >lir<.-c(  lighi 
at  i>  sbvious  thu  any  objects  behind  the  glas.^  (if  stifiicieoUy  '"^°"e''  "^' 
illuminated)    might    be   seen   through    the  glass   as  vdl 
as  the  reflected  image.     Dot  when  the  pnsuia.tic  reflector  U 
employed,  since  no  lightcau  he  lOKsniitted  directly  through 
it,  ibc  ey;  moit  be  so  placed  that  only  a  part  of  its  pupil 
■nay  be  )Dtar>ce|itcd  by  tbc  edge  uf  the  prisni,  aa  at  «  Fig.  3. 
The  iliitant  objects  niU  tlieu  be  seen  by  tbi*  |>ortion  of  the 
eye,  while  the  paper  and  pencil  arc  seen  past  the  edge  of 
die  prum  by  the  remauukr  of  the  pupil. 

In  urdi-r  to  avoid  raconTcnience  tbul  n^igbt  arise  froia 
Milnleotianal  (notion  of  the  eye,  the  relative  quantities  o/ 
ii|ht  to  be  received  from  the  objiel,  and  from  llie  paper 
tLte  regulated  by  a  small  hole  in  a  piece  of  brass,  which  by 
tooting  on  a  center  at  r,  Qg.  3.  is  capable  uf  adjustnieQt  to 
every  inequidily  of  iiglil  that  i^  likely  to  occur. 

Since  (he  size  of  tlic  whole  instrusvent,  from  being  so  near  The  i 
-the  eye,  does  not  require  to  be  large,  I  have  on  manyae-"°r 
counts  preferred  the  snialleiit  size  tlint  could  be  executed 
»jU>   corroctnctis,  and  hare  bad  it  constructed  on  tuch  a 
nscs  arc  only  |  of  an.iucb  in  diameter. 
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•innnent  is  to  facilitate  the  delineation  of  objects  in  true 
perspectire,  yet  tiiit  \a  by  no  means  the  sole  purpose  to 
ifhieli  it  is  adapted ;  for  the  same  arrangement  of  reflectors 
inajf  be  emj^loyeft  with  eqnal  advantage  for  copying  Mhat 
has  bt*cn  already  di-awn,  and  mav  thus  assist  a  learner  la 
acqufrin^at  least  a  correct  outline  of  any  subject. 

For  this  pnrpose  the  drawing  to  be  copied  should  be 
placcfl  as  nearly^as  may  be  at  the  same  distance  before  the 
instruiD^iit  that  the  paper  is  beneath  the  eye-hole,  for  in 
that  case  the  size  will  be  the  same,  and  no  lens  will  be  ne« 
ccssary  either  to  the  object,  or  to  the  pencil. 

By  a  proper  use  of  the  same  instrument,  CTcry  purpose 
of  the  pentagraph  may  also  be  answered,  as  a  painting  may 
be  reduced  in  any  proportion  required,  by  placing  it  at  a 
distance  in  due  proportion  greater  than  that  of  the  paper 
from  the  instrument.  In  this  case  a  lens  becomes  requisite 
for  enabling  the  eye  to  see  at  two  uni^qual  distances  with 
equal  distinctness,  and  in  order  that  one  lens  may  suit  for 
all  these  purposes,  there  is  an  adrantage  in  Vtfrying  the 
height  of  the  stand  according  to  the  proportion  in  which 
the  reduction  is^  to  I>e  effected. 

The  princii'les  on  which  the  height  of  the  stem  is  adjusted 
will  be  readily  understood  by  those  who  are  accustomed  to 
optical  considerations.  For  as  in  taking  a  perspective 
Tiew  the  rays  from  the  paper  are^  rendered  pmallelj  by 
placing  a  lens  at  the  distance  of  its  paindpal  focus  from  the 
paper,  because  the  rayi-  received  from  the  distant  objects 
arc  parallel;  so  also  when  the  object  seen  by  reflection  is 
at  so  short  a  distance  that  the  rays  received  from  it  arc  in  a 
certain  degree  diverf^ept^  the  rays  from  the  j)aper  should  b# 
made  to  have  the  same  degree  of  divergency  in  order  that 
the  paJH^r  niay  be  seen  distinctly  by  the  same  eye ;  and  for 
this  purpose  the  lens  must  be  placed  at  a  distance  less  than 
its  princi;n.l  focus.  The  stem  of  the  instruirent  is  ac- 
cordingly marked  at  certain  distances  to  which  the  con- 
jugate foci  are  in  Iho  several  proportions  of  2,  3,  4,  &r. 
to  I,  so  that  distinct  vision  may  be  obtained  in  ail  cases,  by 
placing  the  painting  proportionally  more  distant. 

By  transposing  the  convex  lens  to  the  front  of  the  in- 
strument and  reversing  the  proportional  distances,  the  artist 
night  also  enlarge  his  smaller  sketches  with  every  desirable 
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srw  BaiLsft. 

ire  of  correctness,  and  the  natural'iBt  might  delineat* 
nrinatu  otijects  in  uty  degm  maicnifiud. 

.Since  the  primary  inrention  of  this  ■nttriiraent  is  slreadji, 
in  some  mMiure,  Answered  by  the  Camera  ObsKura,  «  oom* 
parbvn  will  naturally  bu  maile  between  them. 

Th«  objecting  to  the  Camerii  Obscura  ore 

lit  'I  hat  it  is  too  large  tu  be  carried  about  with  con.  Con 
»rni*nce.  "f  '• 

The  Camira  lucida  is  as  SDiall  and  portable  u  can  be  cam 
wished.  Wfr 

3dlj'.  In  i\\e  former,  all  objects  (hat  are  not  situated 
near  Ihc  rcnlre  of  Tiew  are  inorL-  or  kss  dintorli-d. 

In  this,  there  is  no  distortion ;  so  that  cTcry  line,  eieit 
Ihe  most  remote  from  the  centre  of  view,  is  ai  (trait  ai 
thoie  through  tho  centre. 

Sdly.  la  that,  the  field  of  view  does  nut  extend  beyoiul 
30"  or  at  mat  35°  with  distinctness. 

But  ill  thcCamera  Luetda  ai  much  as  70°  or  S0°  migUt  b* 
included  in  one  view. 

A«  it  has  been  thought  advisable  to  secure  an  esclHsiTe 
•file  of  thi«  instrument  by  patent,  those  who  are  desirous  of 
purchasing  it  ar?  iiiforuied  that  Mr.  Newman  (Xu.  34  Soho 
tiqaan;)  has  at  prtsent  the  djspotal  of  it. 


II. 

Detcriffhn  of  a  nac  Boiler  constructed  nitk  a  Viei:  to  tkt 
saving  of  F:iel.  By  Besjamiv  Count  of  Rlmford, 
iUad  at  a  Meeting  of  the  Jint  Clius  of  the  National  In- 
•lititte  the  6/A  October-,  iSOfl*. 

JT  is  well  linown  that  much  is  gained  in  the  sating  of  fuel,  Boil, 
^ht-n  an  extensive  surface  is  giTen  to  that  part  of  the  boiler  f-"^' 
against  which  the  flame  strikes,  bni  ihi.s  advziiIagL'  i$  often  iti  b< 
counler balanced  by  great  inconveniences.  For  a  boiler  of  """' 
thp  form  nsualty  employed,  having  the  bottom  very  much 
extended  in  proportion  to  its  capacity,  uiurt  necessarily 
present  a  great  surface  to  the  atmosphere,  and  Ihe  loss  of 
heat,  occasioned  by  the  cold  air  coming  in  contact  with 
•  Translated  by  W.  Caddel  Esq.  and  revised  by  the  count, 
from  whomil  was  received. 

till* 


iHh  Siirtkct,  SMy  be  more  thtn  safliciiiit  to  compensate  ths 
advantage  derived  frotn  the  cxtcndcti  tartace  of  the  bottom. 
-  And  w  be  re  tho  boiler  is  emplnjcd  fur  [rroiliicini;  ■ti'sni,  as 
it  b  indispnisably  ncccMkrjr  that  it  should  be  of  a  thickneM 
sufficient  to  riiist  the  irspantivc  fofL-e  of  the  (team,  It  ii 
evident,  that  If  ihi;  diamettr  bo  augmeHted  (nitlt  a  tiuw  to 
incriiftse  the  iotfacc  of  the  bofuin)  a  consideruble  expence 
is  iucurrcd  ou  account  of  the  additional  stri^ngdi  that  muM 
be  given  to  the  olites. 

Having  been  engagol  in  the  year  179S,  in  a  set  of  ek« 
^tMiniMti,  in  whirh  I  emploj'ed  the  steam  of  boiling  water 
fcs  a.  vehicle  df  heat;  I  had  a  boiler  mado  for  tiiis  jiurpo^e^ 
«n  a  new  runstructlon,  nhich  answered  wtll,  and  t\ca 
bKbnd  tny  expi7Ctstions;  and.  a*  this  bailer  miglil  be  used 
with  advantage  in  many  Cii'cs,  even  where  it  is  only  re. 
4«irid  to  h[4t  liquids  in  an  opt-n  ItoikT,  ihia,  and  another 
motive,  wliich  it  wmdiJ  be  iiseteks  (0  Incntlun  iu  this  idacc, 
Itvb  iBtcly  iddaced  me  ta  conxtrttEt  ohe  here  (at  Paris)  and 
to  present  it  to  the  Instiluie. 

The  objtKt  diicKy  had  In  view  in  the  ton.-trucUon  of  tlii.i 
fcftiltrrt  ^*»  Id  gif  *  it  such  a  form,  that  die  surface  c^posud 
lO  the  fire  sheaM  be  grdt  in  comparison  nith  its  dioneler 
and  capacity ;  and  (his  vtlihnat  hating  a  greiit  surface  ml* 
posed  to  the  cold  air  of  thf  nlmosphcrc. 

The  body  of  the  boiler  is  in  ihc  sliape  of  a  drum.  Tt  Is 
a  rertical  cylinder  of  copper  i*t'clve  inrhi-s  in  diameter,  and 
tvelvc  inchi's  high,  closed  at  top  and  at  bottom  by  circular 
plates. 

In  the  cciilre  of  the  nppi'r  jilufB  there  li  a  cyllnrlrfcal 
neck  sit  ihrhes  in  diarilpttr,  »iid  thWo  inchm  high,  shnt  at 
tap  by  a  plate  of  copper  iht^t!  inches  In  diattittcr  and  three 
lihes  ih  thickness,  fastentid  down  by  srrewt. 

This  litst  jikte  ii  pierci-d  by  three  hoten,  uacb  about  £ie 
fiaa  in  diameter.  Tbe  tint,  which  h  in  tlie  center  of  the 
Jdati,',  fpceivec  a  vertical  lubcj  Mbich  conrvys  unter  to  the 
toiler  from  a  rwdrvoir  which  is  pluad  above.  This  tube, 
whirh  tirscends  in  the  imide  of  the  boiler,  to  within  au 
Inch  Abott  the  drcitiar  ptaie  which  forms  itii  bottom,  ha^ 
k  BDck  iRBr  its  iower  cadi     Thu  cuek  i«  alternately  opened 
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tbut,  tiy  means  of  a  Hoater  whicli  awiioi  an  the  surr^ce  Boiin  for  | 
,tb«  walcr  contained  iu  the  body  of  the  boiler.  HUBgnsM 

ic  sccoud  of  Uie  holes  in  ihe  plitc  that  di>s«}  the  neck  boivnn  un 
^ttc  boiler,  receives  the  lower  cod  of  aiiolbcr  tettini  "***°£'''*' 

hicb  server  to  confuy  ibe  itcam  from  the  boiler  to 
.fl»cir  where  it  is  to  be  u!ud. 
IC  third  hole  is  occupied  by  a  safety  valtc. 

tptloD  (hewi  that  there  is  nothiug  new  in  the 
covtfucliou  or  BTTangement  of  the  uppei  [larl  of  this 
tioihtf.  Jn  its  lower  part  there  is  3  cuutmiince  for  in- 
creating  its  surface,  which  has  been  found  very  uteful. 
!b«  Hal  circular  botluo  of  thv'  body  of  ihc  bailur,  which 
taitl  before  is  tweire  inches  iu  diameter,  being  pierced 
n;*cn  holes,  each  three  inches  in  diumetcr,  scTim  cy. 
ical  tubes  of  thin  shett  copper,  three  inclies  in  diameter, 
ood  nine  inches  lung,  closed  below  by  circular  plates,  are 
hied  in  these  holes,  and  firmly  rivelted,  and  then  soldered 
Iu  the  flat  bottom  of  the  boiler. 

On  opening  the  canuQunicalioa  between  the  boili-r  and 
its  rcscrtoir,  the  water  hrtt  fiiU  the  seven  liibi.-q,  and  tiien 
rises  Id  tlie  cj liud/ical  body  of  the  boiler  ;  but  it  can  never 
rise  abuTc  sis  inchet  in  the  body  of  the  boiler,  fur  when  it 
iai  got  to  that  height,  the  floater  is  lifted  tii  ihe  height 
ni-ce^sary  fur  shutting  Ihc  cuck  that  admits  the  water. 

When  the  he>j;ht  uf  the  water  in  the  boiler  is  dioiiiiisluid    ' 
a  few  Uue«  by  ihe  craporalion,  the  floater  descends  a  littlf^ 
the  cock  it  again  opened,  and  the  watc>'  Hows  in  a^i>  - 
from  the  rescnuir. 

As  Ihc  seven  tubes  that  descend  from  the  flat  boltoUi  of 
the  body  of  this  boiler  into  the  fire  place,  are  surrounded 
on  all  lides  by  ihc  fl.-ime,  Ihe  liquid  contained  in  the  boilvr 
is  heated,  and  made  to  boil  to  a  short  ijnie,  and  with  the 
consumption  of  a  reUtircly  small  quantity  of  fuel;  and 
when  the  lerlicul  sides  of  the  body  uf  the  boiler,  anil  iU 
upper  port  are  tnilabty  envdopcd,  in  order  Iu  |>revi>ut  the    ' 
loss  uf  heat  by  (hesc  surfacei,  this  appuatus  may  be  c 
|lloycd  n  ith  much  advantage  in  all  cases  where  it  is  rt^uitod   ' 
Iu  boil  water  fur  procuring  steam. 

And  as  in  the  case  where  the  boiler  is  constructed  on 
yreatWAlc,  the  teTco  tubu»  thtt  descend  frou  the  botton 
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6  i^ew  sofLct. 

Boiler^  gtaf  of  the  boiler  into  the  fire  tnfty  be  made  of  cast  Iron,  trblfst 
Ittrmg  Hi  .  •  the  body  of  the  boiler  is  composed  of  sheet  iron,  or  sheet 
h^fMom  fttf-:  .  copper;  it  is  certain  that  a  boiler  of  this  kind,  snfficiently 
tubtt.  Isrgc  for  a  steam  engine,  a  dying  house,  or  a  spirit  dis^ 

tillery,  would  cost  much  less  than  a  boiler  of  the  ir^al 
form,  of  equal  surface  and  power.    - 

Bat  in  all  cases  where  it  is  reqntred  to  produce  a  great 
quaAltity  of  steamy  H  will  be  always  preferable  to  eitiploy 
teferal  boilers  of  a  midling  shse,  placed  beside  each  otfier, 
and  heated  each  by  a  separate  fire,  instead  of  using  one 
large  boiler  heated  by  one  fire* 

I  have  shewn,  in  my  sixth  essay,  on  the  management  of 
{re,  and  the  (economy  of  fuel,  that  beyond  a  certain  limit, 
there  is  no  advantage  derived  from  augmenting  the  capacity 
of  a  boiler. 

^  It  will  be  perceived,  that  the  boiler  which  I  have  the 
lloRonr  of  presenting  to  this  Society,  is  of  a  form  fit  for 
being  placed  in  a  portative  furnace,  and  it  was  actually  in- 
•tended  for  that- purpose. 

Its  furnacfe,  which  is  made  of  bricks,  with  a  circular 
iron  grate  of  six  inches  in  diameter,  is  built  in  the  inside 
of  a  cylinder  of  sheet  iron,  seventeen  inches  in  diameter, 
and  three  feet  high,  and  can  be  easily  transported  from 
place  to  place,  by  two  men. 

This  cylinder  of  sheet  iron,  which  is  divided  into  two 
|Mirt»,  in  order  to  facilitate  the  construction  of  the  masonry, 
weighs  only  forty.six  pounds.  The  masonry  weighs  about 
a  hundred  and  fifty  pounds,  and  the  boiler  twenty-two 
pounds. 

In  order  to  form  an  estimate  of  the  adrantage  which  the 
particular  form  of  this  boiler  gives  it  in  accelerating  its 
heating,  we  may  compare  the  extent  of  surface  that  it  pre^ 
sents  to  the  action  of  the  fire,  with  that  of  the  flat  bottom 
of  a  common  boiler. 

The  diameter  of  the  bottom  of  a  c}iindrical  boiler  being 
twelve  inches,  the  surface  is  113.88  square  inches;  but 
the  surface  of  the  sides  of  the  seven  tubes  that  descend 
from  the  fiat  bottom  of  our  boiler  (which  is  likewise  twelve 
inches  in  diameter)  ia  593.76  square  inches.  Therefore, 
the  new  boiler  has  a  surface  exposed  to  the  direct  action  of 

the 


fv 


•  tf  iiir  lib  Ami;  ^"^^ 

ftf^V  More  IhttA  fife  timci  gFMtflf titoittlllif  \lfr  aT  bS^er  Mft;«f^jMft. 
of  equal  diameter,  and  of 'the*  omlliiwry  for»:  kow  muiA  I^Wf  •^«»  V 
this  tKflreraree  must  attect  tliie  c&lMity  of  teotiHg  If  ci^  to  bottom  torml. 
conoei?«.  '  -^    imtliilitt^iibtrf. 

In  the  manner  in  ^ieh  boilert  are  imMif  Mil:,  thMr 
Tertiml  sidesr are  bat  little  stmrkbf  the  flamtf,  and  on  that 
acronnt,  I  hare  not  taken  the  effea^of  the  sides  kito'€»it^ 
sideratioii  In  my  estimate;  but  errett  taking  them  tifto'a^ 
cotmt,  the  new  bolter  will  alMiays  iTave  a  salfaee  ezpoieil 
to  the  ire,  at  least  twice  as  great  as  that  of  a  common  ey« . 
Hndrical  boiler  of  th^  same  diameter,  as  •  can  easily  Im 
shewn. 

The  new  boiler  being  twelrc  inches  in  diameter,  ani 
twelTe  inches  high,  and  each  Of  1^  iiei^  tilbes  belhg  three 
inches  in  diameter,  and  nine  inches  high,  *  its  -sarfai^  it 
1ia0.44  square  hicbes,  without  reekontng  thb'cfiPcAltfr 
plate  that  closes  its  top,  nor  its  neck.-  •     "  '"  , '  *'** 

*  The  surface  of  the  bottom  and  sides  ef^atVlindriesI 
boiler  of  twelrc  inches  in  diameter, '  and  tvfclf*?  inch^ 
high,  will  be  506.68  square  inches.  ^ 

As  the  quantity  of  heat  that  enters  a  boiler  in  a  gJTC% 
time,  is  in  proportion  to  the  extent  of  surface  that  the 
boiler  presents  to  the  fire,  it  is  evident,  that  other  circam. 
stances  being  the  same,  a  boiler  with  tubes  descehdihg  frotA 
its  bottom,  will  be  heated  at  least  twice  as  soon  as  a  cy* 
lindrical  boiler  of  the  same  diameter,  with  a  Hat  bottom. 

In  order  that  a  cylindrical  boiler  with  flat  bottom,  suN 
rounded  by  flame  on  all  side^,  might  hare  the  sam^  extent 
of  surface  exposed  to  the  fire  as  a  boiler  with  tubes.  It 
would  be  necessary  to  give  it  a  diameter  greater  than  that 
of  the  boiler  with  tubes  in  the  proportion  of  the  .square 
root  of  1160.44,  to  thv  square  root  of  560.68,  that  is,  of 
17.171  to  12. 

Therefore,  in  order  tliat  a  cylindrical  boiler  with  a  fl§t 
bottom,  might  have  the  same  extent  of  surface  exposed  to 
the  fire  as  our  boiler  with  tubes,  of  twelve  inches  in  dia. 
meter,  il  would  be  necessary  to  give  it  a  diameter  of 
17.171  inches. 

Bot  if  the  diameter  of  a  boiler  intended  for  producing 
iteam  be  increased,  it  is  necessary,  at  the  same  time,  to  ' 

increase  its  thickness^  in  order  to  increase  its  strength. 

The 
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t^oiltr for  gta*-      Th*  BrceSMry  increue  of  ihkkaejt,    sod  tlie  «xpiiice 

baimglti*"  '    ***** ''  ""^^  occasioD,  CM  be  easily  calculated. 

but'om  icrmi-        The  effort  tiiU  an  clutic  fluid  exerts  against  the  Mdw  of 

•"''"6'" '«'**■  the  coottming  Tctsei,  is  ja  proportion  (o  the  surface  of  « 

longitudii&l  and  central  section   of  the  vassel,    and  con. 

Bcquently  in  proportion  to  the  &quaru  of  its  diameter,  Ike 

fonn  remuning  the  sorne.     Hence  we  may  conclude,  that 

a  steam  boiler  of  a  cylindrical  form  with  a  flat  bottom, 

which  has  the  same  extent  of  siirracu  expost^  to  the  fire  as 

ft  boiler  of  twelve  inchea  in  diameter  with  tabes,  should  be 

•t  least  mice  as  thick  is  this  hst,  in  order  to  haTc  an  equal 

degree  of  strength  for  resisting  the  e:ipansire  power  of  the 

The  boiler  which  I  ha»e  the  honour  of  presenting  lo  ihe 
fiocietVf  is  particularly  intended  lo  serve  as  a  fitcatn  boiler, 
bat  it  may  undoubtedly  be  applied  to  other  purpose*. 
Having  shewn  it  to  M.  Anziljy,  son  of  a  considerable  soap 
nanufacturcr  of  Marscilli's,  he  thought  tlut  it  might  be 
employed  with  advantage  in  the  making  of  soa))-.  and  from 
what  he  told  me  of  Ihe  pioct'S!!,  and  of  the  boilers  em- 
ployed in  that  art,  1  am  persuaded  that  the  experiment 
would  (ucceed  perfectly. 

But  after  all,  it  remains  to  be  dotcrmined,  whether  it 
would  not  be  still  more  atlvantaijeous  to  employ  steam  as  J 
vehicle  of  heat  in  the  making  of  foap,  instead  of  Ughtini; 
the  fire  under  the  bottom  of  the  vessel  in  which  the  soap  is 

The  result  of  an  eipcrinienl  which  we  are  lo  makr,  M, 
Auzillyand  nyeelf,  will  probably  throw  some  light  upon 
thii  quetlion. 


III. 

fTofice  of  an  T.iperimcnt  on  the  Use  of  the  Heat  ofSleain, 
in  Place  of  that  of  nn  open  Fire,  in  Ihe  mating  of  Soap, 
til/  BekjAmin  Count  of  Rumfohd.  Read  at  a  Mee'- 
ing  nf  the  FirU  Class  of  the  National  Institaie,  the  V)th 
of  October,  1806, 
>:>[pcriment  ^  HAD  the  honour  of  aanonnung  to  IbiE  assembly,  at  the 
'ilYMiiiUje of      last  mceliitg  but  one,  that  M.  Auzillyand  myself,  were  to 


■OAr  soiLiNc. 

MAkc  lA  eipcrimait  on  the  ute  of  (team  in  tbi'  maluag  of  |>' 
s(Mp.     Thu  cxperimcat  wu  hitve  made,  ami  \^i&  pGiTect 

SUCCt.'H. 

I  bave  Uic  honour  to  lay  before  the  Societ}',  a  piece  of 
soap  of  about  tei)  cubic  inches,  made  in  to}*  laboratory  bf 
thu  uc\i  process,  uhtch  retjjiretl  only  six  hour*  of  boiling, 
wheruu  sixty  hiuis  anil  motu  are  necessary  in  the  ordinary 
uudhud  af  making  toap. 

FreiBi  all  the  appearances  ihX  vie  obscrTed  in  the  courac 
of  this  mperiment,  iuid  from  its  results,  wc  think  ourtelris 
authorised  to  conclinlc,  that  this  nuw  method  uf  makiDf 
&<up  cauuot  fail  to  be  advanUgcous  in  every  respect,  and 
that  it  will  soon  bcgcn:^rally  oiioptrJ. 

We  propuic  to  repeat  the  cxperimeat  on  a  larger  scaley 
a&  suou  as  H'c  ithall  be  able  tu  procure  tliv  necessary  utentiU, 
and  we  b<^  the  Society  to  appoint  cuuunidsioners  to  bi 
present  during  its  cKeeutiun. 

As  1  intend  to  coiiiinuniCatc  to  tlic  Institute,  upon  a 
future  occasion,  all  Ihe  details  of  our  experiment,  Mith  an 
account  of  the  apparatus  ne  employird  in  it,  1  shall  for  the 
present  make  only  one  observation  oti  the  probable  canse 
of  the  acceleration  of  the  formation  of  soap,  which  ve 
obserrcd.  I  belicfe  that  this  acceleration  In  due,  in  great 
raeacure,  If  not  eutin-Iy,  to  a  motion  of  a  peculiar  kiniS 
in  the  mixture  of  oil  and  lye,  occasioned  by  tlic  sudden 
condeoEation  of  the  steam  ititroduced  ioto  the  lienor.  It  is 
a  sharp  stroke,  like  that  of  a  haminer,  wblch  made  ihc 
whole  apparatus  trcuiblc. 

These  strokes,  which  succeeded  rapidly  in  certain  cir. 
cumstances,  and  which  were  violent  enough  tu  be  heard  at 
a  considerable  distance,  muH  necessarily  have  forced  tho 
particles  of  oil  and  alkali  tu  approach  each  other,  and  con* 
sequent] y  to  nnlte. 

As  the  liulence  nf  these  strokes  diminished  greatly  aa 
soon  as  the  liiiuid  had  atijulred  nearly  the  temperatore  bf 
the  steam,  I  propose  to  supply  tliis  defect  by  a  particular 
arrangement  of  the  apparatm  in  the  experiment  we  arc 
going  to  make.  I  shall  ditidi- the  vessel  into  two  parts, 
by  a  horizontal  dinphmgm  of  llyn  sheet  copper,  and  causing 

I^«  current  of  cold  wnu-t  to  pass  through  the  lower 
I  ditisioB 
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airisimi  ^f  eonpartment  of  the  Vessel,  t  shall  introdiice 
stem  faito  it,  through  a  parti cnlar  tube  destined  for  diat 
purpose^  as  soon  as  themiKtnre  of  oil  and  alkali  which  oc 
etlplcs  the  upper  dirision  of  dio  vessel  is  become  too  hot  for 
dondensing  the  steam.  - 

«  The  steam  which  enters  die  water  (always  kept  cold)  that 
fUls  the  loWr  compartment  of  the  iressel,  will  be  condensed 
suddenly,  and  the  sharp  strokes  which  result  will  be  com. 
itiunicated  through  the  thin  diaphragm  to  the  hot  Kquid  con. 
tained  in  the  upper  dirision  of  the  ressei,  and  wiir,  I  ei- 
^t,  accelerate  the  union  of  the  oil  with  the  alkali.  I 
shall  then  shut  almost  entirely  the  cock  which  admits  steam' 
into  the  upper  dlTision  of  the  ressel,  in  order  to  prcrent  an 
useless  consumption  of  steam  and  heat. 
'  I  shall  not  fail  to  gire  an  account  of  the  results  of  this 
new  experiment  to  this  assembly;  and  I  sbaK  rejoice  if  by 
any  researches  I  shall  be  so  happy  as  to  contribute  to  the 
frnprorement  of  an  art  which  is  undoubtedly  of  groat  im- 
portance to  society. 


•  IV. 

On  tht  Habitudes  of  Saline  Bodies  zcith  Regard  to  Eledri- 
^Xy*  Bj/  Mr.  William  Skium^^hiue^  Jan.  Communis- 
mted -b^  Mr.  CvTHnEKTSos. 


H 


DsAa  Sir, 


AVING  made  some  further  progress  in  my  electrical 

experiments,  I  take  the  liberty  of  sending  you  the  results, 

in  order,  if  you  think  proper,  for  insertion  in  Mr.  NichoU 

son's  Taluable  Journal. 

AVm.  SKUIMSIIIRE,  JuN. 

To  Mr.  CUTHBERTSON. 

Saline  Substances. 

CaiBds  of  error     WHKN  the  spark  is  taken  from  saline  substances  plaecd 

in  talfing  «he     ^^^^  t|,j»  conductor,  there  is  some  difficulty  in  ascertainini;, 

Use  crystals.'    whether  the  spark  proceeds  from  the  salt  itself,  or  from  die 

conductor,  thr^ough  the  substance,  or  along  the  surface  04 

^c  saltr    A  large  crystal  will  sometimes  appear  to  give  a 

Tery 


EXPEfilUEKTS, 


t? 


vsfj  brilliant  xpark  ramified  upon  its  turfacci  but  if  thne  ^T 

rBDiificaiions  be  minutely  examined,  tliey  will  be  Tound  to  *^H 

proceed  from  the  conductor,  and  runnrug  up  the  ^idcs  of  ^M 

the  cnital  conTergo  to  a  point  under  the  knob  uf  the  dls.  ^| 

charter. 

Whenever  if  i?  doubtful  whether  a  cryital  affords  a  spttrk  Kcmfdics,  4iv 
or  not.  I  place  a  second  crystal  upon  the  first,  and  then  n|)- 
ply  the  discharciT  to  the  up|)ertnu9t,  when  in  ^eacRll, 
merely  ■  hissing  stream  of  electric  light,  or  at  most,  a  iuoall 
histiii!;  «p3rk  i«  perceived.  Again,  if  the  cryatal  be  thin, 
it  will  appear  to  i^he  as  good  a  spark  as  any  met^,  and  in 
trnlh  the  <park  really  prm'oedi  from  the  conductor,  ao^ 
patting  lhrnii°:h  the  salt  rcitdert  il  tran<iparuut,  or  rather 
semi-tr.in  spa  rent.  A  thin  raWe  of  agEfluUnatcd  cryalals  aU 
loir5  the  xpirk  (o  pass  through  in  interstices  with  the  sanip  .  | 
appearance.  It  is  necessary  here  to  rcniark^  with  ri»pu<;t 
to  passing  the  hhock  through  saline  substances,  that  if  tlia 
salt  be  crystalltzcil  in  larirc  Iump9  liku  alum  or  boras,  it  tf 
shivered  in  pieces  by  the  shock ;  and  the  same  happens  when 
the  tump  consists  of  a  cungcrii's  of  rt.'gular  crystals ;  but  tf 
the  aback  (racanin;;  the  shock  which  1  constantly  employ  in 
these  experimenis,  and  wliicli  is  never  more  than  thai  froig 
K  quart  phial)  be  paisi'd  lliruu^h  a  single  crystal,  no  such 
effect  occurs,  for  the  erynlBl  remains  perfectly  whole,  and  it 
generally  rendered  luminous  thronghout,  should  the  salt 

iTe  phosphoric  by  tho  electric  light. 

Alkalies  ami  their  Compoiirub. 
ib>cart)onate  of  pnta<b.     1st.  Pearl  ash  gives  a  dense  Alkali  and  d. 
lipic  stream  "f  electric  light,  instead  i.f  a  spark,  and  is''*''"*' 
extreiDely  phosphoric, by  the  shock,  its ligli' continuing  somft 
mittutcs.     ^nd.  Sail  of  tartar  is  very  lutninoiis,  and  its  par- 
ticles are  easily  scalleri'd  by  tl'e  diock,  when  the  points  of 
the  dischargers  are  iti  contact  with  i). 

Ru  per.  carbonate  of  potash  in  small  crystds  Is  luminous, 
|d  Bcatlcred  about,   if  the  rods  touch  it;   in  larger  crystals 
kIso  luminous,  b<it  they  are  not  fractured  by  passing 
■book  through  them.* 

n  inclined  to  suspect  that  the  shock  does  no!  pus  through* 
but  over  the  surface  of  a  single  crystal,  if  it  be  a  small  cryUil.     « 
Sulj^hata 


c 

^^1 


CLUmiciL  CTFiKTveinrK 

Sulphate  of  poUsb  affords  a  small  spark,  and  ti  InnlniMB 
b;  the  gfaocV. 

Nitrate  of  pntash,  cnmnionl/  called  nitre  or  Mlt-jietrs, 

■Ifords  a  spark  nhirh  is  bfantirullr  flam e.rplou rod  on  Ito 

surface;  It  is  also  luntinoiu,  but  its  light  n  of  short  du- 

'  ntlon. 

Muriate  of  potash  is  mneli  mora  phosphorescent  ( 
nitre,  and  its  light  is  of  longer  rontiniiaRce. 

Hy per. OX1- muriate  of  pota.sh  is  luiuions,  but  does  not  ■ 
pTode  when  the  shock  is  pa.'^sed  through  it. 

Acidulous  oxAtatc  of  potash  is  "luminous  by  the  t 
ihock. 

Aeiduloas  tartrite  of  potash-  Red  and  ivhttc  srgol,  and 
pdrilied  eryslallized  cream  of  tartar  afford  simitar  reealM, 
•crept  that  ercam  of  tartar  is  rarher  more  Inminous  diaa 
(fee  others.  They  do  not  glvi*  a  ^park  ;  but  a  cake  of  eon. 
{lomeraled  crystals  alIo»s  a  ^\mV  to  ]ia»i  through  U,  ren- 
dering it  ajmost  tran«pari-nl. 

Neutral  tartrite  of  potash,  or  "iHiilitp  tartar  of  the  s|H 
thecarics,  h  rendered  luminous  tiy  ihe  eiplos 

Tartrite  of  potash  and  smla,   or  KocIk'IIc  salt  of  the  ap«ft 
fhecariM,  affords  a  hcautiful  spnrk,    flame  coloiireil,  an4 
ramifii'il  upon  the  surface,  when  n  single  crystal  14  made  nui 
of;  but  when  one  crytiial  Is  placed  upon  another,  and  thQ  , 
discharger  applied  to  the  uppermost,  only  a  purple  t 
stream  or  a  very  slight  iipark  can  be  taken  from  it. 
iumiaous  when  the  shuck  is  passed  above  its  surface. 

A«e(itc  of  potash  gives  a  purple  spark,  flame  colonred 
Aod  ramified  on  its  surface,  cvnn  when  one  crystal  is  placed 
upon  another,  it  is  rendered  luminous  merely  by  taking 
the  spark  from  the  conductor  near  it;  aad  by  exposure  t6 
the  shock  it  is  bcaufifuHy  phosphorescent,  shining  with  a 
frcen  light,  and  it  eten  superior  in  brilliancy  to  the  sulphq. 
ret  uf  iiraC]  though  its  light  is  of  shorter  duration  than  lb 
<hat  preparation.  This  salt  is  extremely  deliquescent,  in 
which  slate,  and  CTin  when  ijuitc  dissolved,  it  Is  still  ren. 
dcrcd  luminous  by  exposure  to  the  light  of  the  explosion. 

Sodii.  Sub-carbonitte  of  soda  affords  a  hissing  purple 
»parfe,  flame  colonred  oa  itt  suffac«.  J[tis  pbocphoucoent 
•)■  the  thtK^k. 


'ap«    * 
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1*1 

Snlpfctte  of  sod«  glv«  >  purple  spirit,  and  ti  Inminous  AlkJi  (rf  ti^M 
by  the  shock.  * 

Nitrate  of  soda  ii  not  at  a)I  luminous,  etoi  when  the 
poind  of  the  discharging  rail  are  in  contact  with  it,  during 
Ihc  STplosion. 

Muriate  of  soda.  ScTcral  natiTC  speclraens  of  different 
colours  were  tried,  and  give  only  a  small  stream  of  electric 
light,  almost  without  aay  sound.  They  were  all  lumiooui 
by  the  shock,  as  was  also  common  culinary  salt- 

I'hosphate  of  soda  affords  only  a  purple  hissing  streant, 
but  is  luminous  by  the  shock,  though  in  a  less  degree  tliaa 
the  sab- carbonate. 

Sub.borale  of  soda.     1st.  Tincal   gives  a  purple  hissing 
iparli,  apparently  proceeding  from  a  red  pointupon  its  sur.     | 
face.     It  is  bnt  slightly  luminous  by  the  shock.     2nd.  East     I 
Indian  boras  gites  nospark,  but  the  electric  fluid  glides  at.  - 
lently  OTcr  eiery  part  of  its  siirfact  from  the  conductor  to 
the  knob  of  the  discharger.     Its  [iliosjjhoresci'ucy  by  th|i 
shock  is  superior  to  tincal,  but  not  equal  to  the  refined  bo- 
ra\  of  the  shops,     3rd.  Rcfiued  borav  alTords  ahissing  pur* 
pic  spark,  sometimes  Qaoic  coloured  upon  its  surface;  but 
when  a  large  piece  is  placed  on  the  conductor  It  allows  only 
A  purple  stream  to  be  drawn  frum  it.     It  is  luminous  whes 
The  etplosion  is  made  abwe  it,  but  irhuo  the  shock  is  passe4 
through  it y  the  phosphoric  appearance  is  tery  brilliant  an4 
faas  I  greenish  tint,  the  light  is  of  short  continuaucei,  and 
the  salt  is  shattered  tu  pieces. 

Ainmonia.  Aqua  ammnniie  of  thu  shops  is  notluminoui. 
Carbonate  of  amaioBia  atford.^  a  Avnse.  purple  spark,  ra* 
dialed  on  its  surface.  It  is  tctj  luminous  with  a  white  light, 
when  the  shock  is  taken  above  it ;  but  it  possesses  a  delicate 
blue  or  rather  purple  tint,  when  the  rods  rest  upon  its  si 
face,  and  itis  shattered  iutoluniinuus  pieces  when  the  shock 
is  passed  through  it. 

^ulphal3  of  ammonia  glres  a  purple  kissing  stream  and  if 
luminous  by  the  shock. 

Nitrate  of  ammoTiia  i'^  not  at  all  Inuitnous  when  properjjr  ' 
f  r~parcd  and  trystaliucd  ;  but  it  is  slightly  phosphoric  when 
(irepsred  with  the  common  aqua  foftis  of  thi:  shops,  and 
Djl  carofulty  crystallized. 

Mnriate 
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Acids. 


HetaUic  salts. 


Mnriale  of  ammonia  affpxda  a  purple  spark5  and  Is  InaC* 
nous  by  the  explosion. 
.  Sucdaat^oCanimonia  is  luoiinoMs  when  the  shock  is  pasted 
^bove  it,  and  is  readily  dispersed  in  luminous  particles  wheii 
the  rods  are  placed  in  contact  with  it. 

■  .  •  •  • 

Adds, 

Sulphurici  nitric,  muriatic,  phosphoric  and  acetous  adds 
are  not  luminous. 

,  Nitric  acid  affords  only  a  hissing  stream  instead  of  a  spark. 
It  is  extremely  phosphorescent  with  the  explosion  made 
«bove  it,  shining  with  a  greenish  li^ht ;  and  when  the  shock 
is  passed  through  a  lump  of  crystals  it  is  fractured  into  nu. 
ftierous  phosphoric  pieces.  It  is  rendered  luminous  mcrelj 
by  taking  sparks  from  the  conductor  in  its  ricinit^'. 

Boracic  acid  is  next  in  phosphoresccncy  to  the  citric. 

Benzoic  acid  is  almost  equalfy  lujninous  with  the  boracic* 

Tartaric  acid  affords  a  hiMsing  stream  instead  of  a  spark. 
It;  is  luminous  by  the  shock,  but  not  quite  so  phosphoric.as 
the  benzoic  arid. 

Oxalic  acid  is  also  luminous  by  the  explosion,  but  less  so 
than  any  of  the  rrystallizable  acids  here  mentioned. 

Arsenious  acid  gives  no  spark,  but  allows  the  fluid  to  pass 
freely  over  its  surface  from  the  conductor  to  a  considerably 
distance,  giving  the  sensation  of  a  shock  wlien  heJd  in  the 
hand;  but  when  placed  upon  the  conductor  and  the  knob 
of  the  discharger  rests  upon  its  surface,  the  spark  proceeds 
from  the  conductor  to  the  discha  rgor,  through  the  substance 
of  the  acid,  rendering  it  semi-transparent.  It  is  very  phos. 
pliorescent  with  a  white  light,  when  the  explosion  is  made 
above  its  surface;  but  when  the  points  of  tho  rods  restii|K)fi 
it,  the  light  is  yellow  tinged  with  green. 

Metallic  Salts. 

Kitrate  of  silTer,  commonly  called  lunar  caustic,  does 
not  giTe  a  spark,  neither  is  it  luminous  by  the  electric  light. 

Sulphate  of  mercury,  called  turpeth  mineral,  and  white 
crystallized  nitrate  of  mercury  are  not  luminous. 

IToward^s  fulminating  mercury  is  not  phosphorescent  by 
packing  the  shock  above  it;  but  when  a  jgrain  or  two  of  this 

aalt 


CLECTRIUL   EX^ERIUt^Tl. 


Salt  arc  phced  ia  die  track  of  the  discliargc  between  th(!  Metallic  h 
points  of  the  rofls  ft  explottc;  with  a  slight  shock.  The  ex. 
|tla*ion  i.i  accompanied  with  a  dark,  red  or  rrimson  coloured 
flame  and  slight  detonation.  It  h  a  very  plca^ng  expert. 
tnCml,  and  when  cTploded  upon  a  |iUtc  a(  glass  (he  mi-rciiry 
U  rcmcd,  and  silvers  the  plaiu  liku  a  tiiirrur,  but  it  is  easily 
efTarrd.  When  cipiodLiI  a|iun  card,  a  coloured  stain  is  pro* 
dactd,    which  is  indelible. 

Muriat'^  of  mercury,  called  calomel,  is  not  luminous. 

Ovymuriate  of  mercury,  or  corrmivc  euliltmate  ofmcr' 
ctiry-,  alfords  only  a  purple  stream  on  its  fracture,  but  tha 
mnooth convex  surfacu  which  has  formerly  beto  attached  to 
the  «e!sarl  it  was  sublimed  in  f^ifcs  a  fine  purple  spark,  of  a 
bcanliful  bright  green  cutonr  on  its  surface.  It  is  very  phos- 
phorrsrrAt  by  passing  the  shock  above  it.  Grinit  caution  is 
n^iairrd  in  making  experiments  with  this  substance,  as  elec< 
tneity  dotadfaes  from  it,  and  throws  into  the  atmosphere, 
innntncrable  minute  and  invisible  particles  ii[  this  caustic 
porsonans  salt,  whirh  produce  inflammalion  of  thu  mem. 
brane  lining  the  nose,  and  ■  very  disagreeable  sensation  in 
the  mouth  and  fauces,  attended  with  a  >light  salivation. — 
Similar  effects  occur  during  the  explosion  of  the  fulminating 
raerenry,  if  frequently  rejwated. 

Sulphate,  nitrate,  and  phosphate  of  copper  are  not  In- 
Hniuotis,  neither  do  they  ^ve  any  spark. 

Aeetite  of  copper,  vordigris  of  the  shops,  fptea  a  spark 
ramilied  npon  its  sarfaco,  but  in  not  luminous  by  the  electric 

Carhnnatc  or  mst  of  Iron  gives  a  spark)  but  Is  not  Iti- 


indpnissiate  of  ir 
lite  of  load  give  a 


R  arcnot  lui 
spark,  nor  are  the(r 


Sulphate,  gallatc,  . 

Cavbonalc  and  ace 
twirimuns. 

Muriate  of  lead  is  slightly  I'lminous  "hy  (lie  etplosion. 

Sulphate  of  zinc  affords  a  small  purple  stream  instead  of 
a  spark.  It  is  not  luminous  nhcn  the  explosion  is  made 
fibove  its  surface,  but  merely  in  the  track  of  the  fluid  whun 
the  rods  rest  npon  it,  at  some  distance  from  each  other. 

Carbon3te  of  zinc  or  calamine.     Si'vcral  native  specimens 
^V  Vol.  XVIL-JiSE.  1*07.  C  of 
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of  this  substance  corering  crystals  of  a  calcareous  spar^  af 
well  as  the  leyigated  calamine  of  the  shops,  were  phospho- 
rescent 

Muriate  of  antimony  is  not  luminous. 

Phospliate  of  lime  and  antimony,  or  James's  powder  of 
the  apotliccaries  is  yery  phosphorescent,  its  light  continu- 
ing for  some  minutes. 

Tartritc  of  potash  and  antimony,  or  emetic  tartar  of  the 
apothecaries,  is  luminous,  but  not  comparable  with  Jamcs> 
powder. 

Miffcellaneous  Sabstancet* 

Cora  pounds*         Soaps. — Common  hard  white  and  brown  soaps  afford  very 
containing        good  sparks,  which  are  sometimes  flame-coloured  on  the 
surface;  but  they  are  not  luminous  eTon  in  the  track  of  the 
fluid  upon  their  surfaces.     Neither  is  the  common  soft  soap 
at  all  luminous. 

Sulphuret  of  potash  gires  a  purple  hissing  stream,  and  is 
not  luminous,  in  which  it  totally  differs  from  the  sulphuret 
of  lime. 

Common  fulminating  powder  is  not  luminous,  neither 
does  it  explode  with  the  shock  which  I  employ  in  these  ex- 
perimcnts. 

Gun  powder  is  not  rendered  luminous  by  the  electric 
light,  nor  docs  explode  with  a  small  shock. 

In  my  first  letter  correct— Vol.  XV.  p.  281,  1.  7  from 
bottom^  after  surfacey  insert  and  lastltf  along  its  surface. — 
p.  282,  1.  3.  from  bottom,  for  stUphate  r.  suljJiuret, 
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V. 

On  the  Decomposition  of  Light  into  its  most  simple  Elements; 
a  Fragment  of  a  Work  on  Colours:  by  C,  A.  Prievr, 
formerly  Colonct  in  the  Corps  of  Engineers^  and  Lec^ 
turer  in  the  National  Institution,* 

White  light  cle-  W  IIITE  light  is  decomposed  by  refraction  into  an  infi« 

d^^rat  CO?  *  "*^®  number  of  parts  or  rays.     They  hare  a  different  co. 

loun, 

*  Abridged  from  the  Acualcs  de  Chimie  for  Sept.  1806>  p.  227. 
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ruluur  t-annot  be  Tariud  by  a  ni^w  rerraction,  ir  the  simpli- 
6cAtiuii  u(  ehd  spi'ctriim  Ll-  al  Ihe  dc^rM  to  whicli  .Vuwton 
■  carried  it     Though  in  Ihe  s|)tclrutn  thussimplifieil  the  lines  whiehi 
uf  (Ictnarcation  butweon  the  colours  are  by  no  mi-'ans  very  '^'^'^"t 
perwptibli!;  it  h  iinposiiblo  to  ascribe  the  gradalions  of 
their  (tni<i  fn  oni:  and  Ihe  satne  law.     Numerous  obserfa- 
ti*ns  establish  the  existence  of  several  distinct  specif^  of 
colours;  and  their  iliTUloii  into  scrca  ^Usm^j,  as  gitua  by 
Newton,  agrees  uiih  a  grtfaf  number  of  phicaomona.     Vet  but 
iumcsiibstaiicfs,  by  ilicir peculiar  refractiTU  power,  derange ^^'^^^'''  - 
the  spaces  of  the  colours  in  the  spectrum ;  so  that,  for  ex-  ihuugh  ilnyt 
ample,  the  green  rB)'s  are  in  some  iaslauces  brought  nearer '."       ^ 
Ihe  red,  in  others  nearer  the  *io1et.     Tliis  prnves,  that  the 
disper«ion  of  the  rays  does  not  depend  absolutely  on  thsir 
aim  nature.     These  arc  the  principal  obscrtations  It  ap- 
ficared  to  me  necessary  to  make,  in  order  to  she«  the  prei 
*ldI  state  of  our  knowledge;  and  1  shall  now  proceed  to 
(Mamiue  the  action  of  coloured  bodies  upou  light. 

I  ham  formerly  shewn,  that  all  kinds  of  transparent  bo- Thryelli 
dies,  of  different  colours,  which  I  hare  observed,  transmit'''''*  "^T' "liap- 
iiltimatcly  only  on  (he  red.  or  green,  or  violet  rays.     The 
progresiire  absorption  ncTcr  finishes  by  any  other  colours,  ■ 

and  1  long  sougjit  in  vain  fur  a  substance,  in  which  the  final  S 

abaorpUou  should  he  of  ihc  yellow  or  blue  rays.  fl 

Such  a  result  could  not  fail  (o  excite  iiiy  attention.  I  re-  j^  —„,-_„  f^p 
luarki^d,  lliat,  under  certain  circumstances,  the  colours  ex-  green  iind  violet 
hibited  liyrcfraction  were  almost  wholly  these  three,  red,  ™'jj^||'^'* 
Krecn,  and  violet:  that  sometimes  yellow  appeared  to  arise y^,^  oihen 
from  a  mixture  of  red  and  green,  and  blue  from  a,  mixture  compounded  ot 
of  Rreen  and  »ioIet;  which  my  dial,"  an  well  as  ihe  placing'  ^''' 
of  curtain  eoloured  glasses  on  each  other,  indicated  as  pos.  _ 

Mble.     !  percein-d  (oo,  that  the  (inl*  of  the  icven  orders 
of  colours  might  be  iinitaletl  by  the  three  prioiitire  colonrt 
alone  wblrh  1  have  mentioned.  +     Thii  was  sufficient  lo 
•uggest 

*  Tliis  tfial  n  ainiply  a  circle  exhibiting  the  seven  priinilive  co- 
Idun  confonnably  to  the  ideas  of  Newton.  See  Optics,  Boek  h 
Prob.  7.  The  author  h»  explained  the  priiiciijle;  ol  llie  coailnie- 
tion  of  this  dial,  and  its  leading  properties,  in  his  uork. 

tThii  proposition  of  three  primitive  colours  ii  very  dilferent  from 
C  3  that 
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Bugji-si  (omc  rtic  Idea,  that  perhaps  these  thrpe  kinds  <^ 
nysv/fre  Till  ihat  roally existed;  a  proposilton  that  required 
TO  be  examined  with  care  proportioned  I»  its  importance, 
Acmrrtiiiclj'  I  inquired  info  the  probuliilities  tlial  might 

tbroiiglil  to  support  it,  ftnd  eonipaped  it  wiih  nil  the  pllcn 
mena  of  enloiir  that  ocntrred  tome,  and  lastly  I  vcriBed  It 
bv  direct  experiments. 
The  delftiln  of  these  I  shsti  reserve  Tor  the  last  place,  bc- 
^nin^  H'ith  an  acconnt  of  the  others. 
nil  tn-)t«the-  t  have  already  mentioned,  that  the  supposition  of  three 
*^MFni!i<r!"'  "*'"■''  *""'  ""'  inconnistent  with  the  formation  of  all  the 
HB6*nifttejm-  tintsof  (hesppctnim.  ^'rithtr  h  it  in  contradiction  witli 
*"*■  rtic  iiiicbaiijr>-ablenes9  of  each  lint  by  a  second  refraction ; 

(or  if  a  red  ray  of  a  certain  degree,  for  example,  be  found 

»in  the  spectrnm  al  the  same  place  as  a  green  of  a  certatft 
decree,  their  combination  will  give  a  yellow  of  a  parlicniar 
tint ;  and  as  these  two  rays  haie  the  sane  rcfrangibility,  a 
similar  refractive  power  cannot  again  separate  tli 
cordin^ly,  to  hare  a  spectrum  in  all  points  similar  to  thA' 
which  realty  occurs,  not'hlng  more  is  necessary  than  to  con-- 
emc  it  ci»m|!oied  of  three  spcctrnms  partly  oTcrlaying 
other;  one  formed  of  red  tayt,  differently  refrangible,  and 
of  (Afferent  tints ;  a  second,  trciiching  a  Kttle  npun  the  fi^s^ 
and  haTint;  only  j^reen  rayi,  but  a  ninrilar  gradation  of  tints 
corresponding  to  thdr  refrangibllily ;  and  histly  a  third, 
(fxhibiting  an  analogous  Scries  of  Tiolet  rays,  and  in  like 
Explnios  ihe  """•ner  trenehing  upon  the  green.  On  this  hypothesis, 
coniiguitj  ind  there  will  be  no  durupTion  of  the  whole  image,  whalcier 
ibeTMdoun  e)rt*ntbcgi»cn  to  itby  refraction:  besides,  it  accounts  for 
setcn  colours  separated  by  Hues  of  demarcation,  which  no 
one  yot  has  explained. 

To  comprehend  this,  let  us  look  at  Fig.  1.  PI.  II.  which 
is  coRstrncted  ill  the  following  manner:  Aright  line  is  dl. 
Tided  Into  Keren  parts,  proportioned  to  the  spaces  of  the 
seven  culonrs  in  the  spMirnm,  arid  marked  by  the  in!tiah 
of  fliosc;  colours.     On  each  of  the  points  of  division  I  hare 

that  formerly  adopted;  fortliered.  yellow  and  blue,  have hilhei'lo 
been  so  considered :  while  here  tliey  are  the  reil,  green,  and  violet, 
the  escliisivi;  existence  of  which  is  proved  by  the  analysis  of  while 
light  in  several  ra>  »,  a«  will  bt  seeo  farther  on. 

erect«d 
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tndad  an  orditute,  and  afterward  drawt\fhf^  arbitrary  in- 

ligcd  line  a  d,  then  b  g  cutting  the  former  iti  c-,  and  kuUy 

ratling  tbc  preceding  in  /.     I  suppose,  that  the  modi- 

tions  of  the  red  rays,   un  which  thi'ir  diircrcnt  rL'fraugi- 

lit}'  depends,  arc  represented  hy  the  orilliiah;;  corre&pond- 

tw  tlic  line  a  d:  these  quantities  exprets  iialhini;  rclatiie 

tn  the  vt.'locit)'  of  the  rays,  or  the  magnitude  of  thuir 

I'-x :  perliaps  they  may  hare  a  rdatiuu  lu  (heir  dengily, 

to  any  other  quality  irhateTer  that  coiislitules  their  iit-. 

c*.     In  Newton's  system  of  seven  classes  of  primitiie 

<n,  there  are  likewise  red  rays  did'erentjy  refj-aitgible ; 

brn'fore  is  not  a  difficulty  peculiar  to  the  state  of  thtniiB 

tnaiuining.     Id  like  manner  the  ordinates  of  the  line 

will  be  the  modifications  of  tho  green :  and  thoie  of  (hu 

A  e  the  tnoditicatioDi  of  the  Tiokt.     Ilenec  it  it  evident, 

the  £rst  division   of  colours  from  a  to  f>  nill  bo   red' 

e;  that  it  will  be  followed  bya  mixture  or  conibinalion 

nf  greeii  and  red  from  b  to  c,  in  which  the  quantity  of  the 

tatter  will  predominate,  and  give  orange;  after  which  an. 

other  mfUurc  of  red  and  green  will  proceed  from  cto  il,  in 

Fjkich  the  grerp  will  predominate  more  and  more,  forming 

iheii  from  rJ  to  c  will  be  fi;recn  alone;  fromc  to^  the 

of  green  and  violet  that  produces  blue;  from/tog- 

la  mixture  produciug  indigo ;  and  lastly  from  g  to  h  pnrc 

tiolet. 

Bnt  another  very  striking   property  of  the  spectrum,  Ace 
which  has  not  hitherto  been  explained,  is  the  crealcr  bright-  "f*, 
ncM  of  the  )>,'liow  compared  Hith  the  rest.      Thii   piotcuds 
I'tidtiolly  in  my  figure  from  being  the  sum  of  tho  light  of  the 
n-d  and  of  the  green.     In  the  blue  too  there  is  an  augmen-  Blm 
(ation  of  light  by  the  union  of  the  greou  and  violet;  but''''^' 
the  affect  iK  much  less  than  in  the  preceding  inbumee,  both 
from  the  nature  of  those  colours,  and  thL'ir  extent,  though 
Ihcro  i&  some  tface  of  it  in  the  speetnim  when  prvjwrly  dis.> 

}ty  this  figure,  hoAcver,  I  do  not  pretend  to  cAhibit  auy 
tiling  more  than  what  may  poiisiblv  happen.  For  lhi»  reu- 
lon  1  have  limited  the  ordinates  of  each  colour  by  a  right 
iuu!  merely;  fur  as  the  law  of  their  progression  is  not  known 
so  that  it  'i»  impassible  to  give  tiie  precise  curve,  1  hat«' 
idoptiK)  the  simplest  line  as  sufficient  for  my  purpose. 

Th* 
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Propertiet  at  The  Striking  Bgrecmpnt   of  my   hypothesis  with   tho  pe* 

den^,!dT.  a  <=uli»ri(ies  of  ihe  spectrnm  rsritiil  tiiL-  th«  mort  to  apply 
cirde.  to  the  dial  a(  roloiirs.     This  cglotired  li>ure  has  eiith  ti 

galar  pra|icrlies,  that  the  minri  cannot  i-asi)y  bend  itst-lf  to 
them.  Jluiviniteed  can  it  coiir^iTe  the  exis'trDce  of  an  iufi> 
nite  number  of  luroinuiis  rays,  all  •litfprcnt  yet  i^qaaHj  sim- 

»p\ei  How  is  it,  that  taken  in  pairs  from  the  t-xlrcinities  of 
erory  dtameler  of  the  dial,  tliat  is  from  any  two  o|ipoiit«t 
jjoints,  they  shall  aluays  fonn  the  same  white?  Fi 
stance,  a  certain  red  ray  with  a  groen  girvs  whlw 
orange  with  a  blue,  the  same;  a  Tiolet  with  a*  yclloiT,  «litt- 
_  the  same.     What  a  strange  fimililiidt.-!  How  aj-ain  are  th^i 

»  seven  distinct  ordurs  of  the  specirum  consistent  with 

insens'bli;  gradation  of  the  tints  of  (ho  dial  recnmnie 
by  Newton,  and  in  fact  niceB>ary?  Yet  all  these  a: 
completely  tnpported  by  experiment,  that  their  ri^olity 
not  he  questioned. 
Solution  of  the      Thus  1  had  >  pfohlem  to  soItb,  (he  complicated  data  of 
problem  ffhiek  seemed  ai  first  not  to  promise  a  simple  solution;   y«, 

after  various  atienipts,  I  attained  my  ol>jeft,  as  will  be  seen,. 
First  1  eonaiilerod,  that  both  (he  nature  and  quantity  off 

Pllie  n;d,  green,  and  violet  rays,  which  I  suppose  to  be  thl 
sole  clt'tnenis  of  white  light,  are  absolutely  (inkaown.  Bat 
1  could  likewise  concHvc  them  transfunned  into  coloureit, 
matters  of  sucli  intensity,  or  condi'mtalioo,  that  the  ralK.| 
ture  of  au  equal  quantity  of  each  shouFd  produce  exactly 
white. 

Jn  the  second  place  I  drew  Fia.  ?,  This  Qon<rists  of  three 

onrveti  nearly  circular  and  alike,  described  round  the  dial  in 

Ihe  fallowing  niinnpr.     1  first  di-scribod  three  equal  rircles, 

'  •'  having  their  centres  in  titc  radii  drawn  through  the  divisions 

tof  60,  180,  and  aOO  detjroes;  and  tlie  circumferences  of 
trhich  were  lurgents  to  thi:  dial  at  the  divisions  of  ?S0,  3G0 
and  120  degrees  rcRpcctirely  I  then  modified  each  circum- 
ferencp  by  this  law,  that,  on  prolonging  ibe  diameters  of 
the  di^l  in  every  possible  direalion,  the  sum  of  the  priilon- 
gatiooi  of  every  diameter  l.o  the  new  curve  should  be  a  .'riin- 
slant  qiiaalily.  It  is  ea^y  to  nnderMand  this  second  eon. 
sfruction,  by  which  it  will  .ippear,  that  (he  resulting  rurvo 
differs  in  fact  little  from  the  circular  circumference. 
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liMly,  I  conceived,  thai  all  the  proloo^tions  of  the 
radii  of  the  dlaJ  to  the  red  rurrc  represented  each  a  pro. 
Viorlional  ijuantity  of  my  red  matter  mcntioni'd  in  tlie  para- 
graph before  the  preceding;  so  thai  this  dial  U  surrounded 
lit'  a  re4  crescent  to  a.  certain  point,  whence  it  decraascs  ae> 
cording  to  aglvenlavF.  We  must  likewise  admit  a  greets' 
pM*elop,  analogous  to  the  preceding,  and  liniiled  by  Ibe 
currc  of  that  colour;  and  lastly  a  Tiolct  enrctop,  within 
tbe  third  cnrve. 

This  stippoKcd,  if  for  each  point  of  the  dial  we  make  a 
mixture  of  colours  correipending  to  that  point,  we  shall 
hare  a  series  of  Knla  in  impereitptible  gradatinn  from  one  tu 
the  other;  uhiHi  intone,  place,  and  every  other  respect, 
"ill  be «\trcmely  analogous  to  the  colours  of  the  dial,  that 
I  had  pri'Tioiisly  traced  conformably  to  Ihi.'  ideas  of  Xeirlun, 
dnd  are  such,  that  the  union  of  two  diamotrically  opposite 
(o  each  other,  will  every  where  form  a  u  hile  identically  the 

This  Is  a  result  which  I  oTer  a*  a  farther  probability 
preatly  iti  favour  of  my  hypothesis  of  three  colours. 

It  i*  true,  the  dial  constructed  by  the  first  method  dilTers  A  li 
a  little  fro m  that  by  the  last,  as  in  this  the  piire-il  red  is^J'^J 
^omrwhat  nearer  the  plaee  of  the  orani;c,  anil  thevioletc^ 
nfarar  that  uf  the  indigo.     But,  beside  that  this  difl'erence 
i)  tirahin  it»elf,  it  is  supported  by  experienre;  fur  the  re* 
ot  colours  in  general,  and  tlie  progress  of  their  ab. 
nn,    apjicai'  to   give  sonic  preference   to  the  latter 
Tod. 

iust  repeat,  that  the  observations  I  have  here 
only  to  shew  the  poi-Kibility  of  tho  thin^;  tlie 
t|ne»(ion  can  be  decided  only  by  the  direct  eiamination  of 
lb.-  rays  of  li^ht  on  the  spcclrnm  in  its  simplest  stale,  and 
lhl(  rcm»iiis  for  me  to  a'ne.. 

,\s  few  have  the  means  of  procuring  this  rery  simple Nnt  eu^  ■□  ob- 
iprrtrum,  and  there  is  some  dilEciilty  in  appljing  them,  '  liT'li's''™'™ 
»hiil1  enter  into  this  subject  somewhat  at  large.  This  I  con.  tiiiiplirirr ;  ^nd 
cetve  to  be  the  more  necessary,  as  few  appear  to  have  re.  '"  y»  "' 
IHStted  ex]ierirni*iils  of  tliis  kind  since  Newton,  at  least  with 
precision.  Treatises  on  optics  indeed  do  not  mention 
.repetitiua  formally,  many  philosophers  having  attempt. 
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c4  it  without  success,  and  others  having  persuaded  them. 
8e|Te3  a  little  too  hasiily,  that  they  had  completely  succeed- 
ed; a^  Abhc  Nollet,  for.  instance,  whose  name  has  been 
ouotpd  as  an  authority. 

I  should  not  myself  have  had- the  means  I  long  wished, 
but  from  tlie  politeness  and  enlightened  assistance  of  Mr. 
Trpmery.     Fortunately  his  study  was  proridech  with  every 
thing  necessary ;  but  I  shall  first  briefly  describe  the  nature 
of  the  experiment,  and  the  conditions  indispeiisably  requi* 
site. 
Mature  of  the       The  business  was  to  repeat  the   experiment,   in  which 
ezpenmenu      ^g^ton  obtained  a  wcjl  defined  solar  spectrum,  the  breadth 
of  which,  by  concentrating  the  pencil  of  fight,  was  reduced^ 
to  -yV,  or  j\  of  its  length ;  and  which  consequently  exhi- 
bited the  homogeneal  rays  incomparably  more  distinct  from 
'each  other  than  in  the  common  spectrum.     Opt  Book  I. 
Parti.  Exp.  11. 
Coodittoiu  re-       I  bave  already  hiuted  above,  that  the  success  dc|)cndSy 
2^»jj^to  *ti      1st.  in  operating  on  a  pencil  of  light  that  is  very  small  be- 
fore it  reaches  the  prism  ;  2dly.  in  producing  by  the  prism, 
a  considerable  dispersion  of  the  coloured  rays ;  and  3dly^ 
in  receiving  their  dissected  image  on  a  plane  very  distant 
from  the  point  of  the  angle  of  dispersion. 
pUfades  to  it.      But  these  three  conditions  arc  not  of  themselves  suffi- 
cient.    It  is  almost  impracticable  to  attain  the  desired  ob- 
ject by  their  concurrence,  when  the  rays  aprive  at  first  in 
p^r^llel  directions ;  stiJI  more  if  they  arrive  diverging,  a% 
they  do  when  a  pencil  of  light  is  admitted  through  a  simple 
hole  in  the  windqw  shutter  of  a  dark  room ;  in  which  caso 
the  sensible  diameter  of  the  sun's  disk  must  occasion  a  di- 
vergence of  the  pencil.     There  ]/&  only  one  circumstance  fa. 
TDurable  therefore,  that  in  which  the  rays  may  be  rendered 
ponvergent,  without  infringing  the  preceding  conditions. 
Neirtpii'J  m«^        The  only  method  pf  doing  this  did  not  eiica])e  the  sagacity 
•*wd»    .     ^    of  Newton.     He  effected  it  by  placing  at  a  considerable 
pencil  by  a  lent  distance  from  the  shutter,  and  but  a  little  before  the  prism, 
of  little  con-      a  I^ns  of  a.  long  focus,  which  by  its  position  regulated  th^ 
distance  of  the  plane  on.  whieh  the  spectrum  was  to  be  re. 
c^sivjed*     In  this  way,  and  by  the  ass:istauce  of  some  other 
prf;c9utipQS|  he  resolve^  this  grand  problem  in  optics, 

Thu 


TJlw  follawing  is 
Us  resiUls. 

Ilunol  caiy  to  procure  a  single  li^ni,  ihaE  sba'il  be  uu  oitnculTr '>' 
pable  of  giiing  a  focus  or  len  or  elcTeii  fe«t  in  the  position  K'^"'"*  "  P*"* 
in  which  IS'twton  tmployed  it;  for  soteral  gln'se?"  of  litrle 
CUratare,  (hiii  were  Imt  mo  as  fit  for  iho  purpose,  were 
yltt^Btbcr  riicapabic  of  rlTi^cting  it.     I  tbcn  itnagiued,  tliat 

I  night  tuLTonl  by  placing;  near  the  shultcr  an  object  glass  n< 
of  ^ort  futua,  to  make  the  pencil  Tcry  dWer^ent  beyond 
ttt    sud    placing  at  the  tame  time  iit  a  sufficient  distance, 
la  excellent  lemt  of  Mr.  Trcnicry's  of  6tc  feet  founs. 

The  effect  answered  our  wishes,  aad  in  consequence  we  Tin  "VPy^ 
unoged  our  a]>panitus  as  folluHs:  1,  on  the  outside  of 
the  windows,  a  plauc  metallic  s[>('ciilura,  to  reflect  the  solar 
imago:  9,  an  objict  glass  of  87  ccutimctres  (33  inches) 
facni,  distant  from  the  speculum  about  tt  ccutiinotrea 
(9,  30  inchci'):  3,  a  i!iaphrH}^i,  pierced  wiiJi  a  hole  si « 
millimetres  in  diatneter  (2.3G  liues,)  and  at  the  distance  uf 

II  centimetres  (4.  3  inches)  from  tlie  object  glass,  to  in- 
troduce the  pencil  of  liiifit  into  the  room;  4,  a  lens  of  \G'i 
ccqiimctres  (3  feet,  3  inches  focus,  placed  3%  ccntiniclres 
(I  fool}  from  the  object  glass:  5,  at  11  conliractres  (4<  3 
inches)  from  the  lens  a  prism  of  rery  clear  ilint  glass,  with 
ftaglcs  of  00",  coTCrttl  witli  black  paper  on  each  sWe,  ex- 
cept at  the  place  left  fur  the  transmission  of  the  rays;  Ihii 
prism  being  rontiniicd  !o  as  to  be  moveable  in  diflervnt 
directions,  as  occasion  nn^ht  require;  Q,  a  board  coteieil 
with  white  cloth,  at  the  distance  of  41%  centimetres  (13 
feet,  8  inches)  from  the  lens.  All  these  were  placed,  kept, 
or  brought  into  the  proiMT  directions,  suited  to  (heir  several 
purposes,  and  to  Ihe  course  of  the  sun.  The  place  too  was 
so  contriTcd,  as  to  be  rendered  pretty  dark  at  pleasure, 
Haring  taken  e»ory  possible  care  in  arranging  our  Bppo* 
ratus,  we  were  able  tn  obtain  every  day,  when  it  was  fine 
weather,     n  *ery    simple    !>pectruui    for    sereral     hours; 

^ijhich  was  quite  muAkieut  fur  onrrarions  experiments,  at 
^^■pe  of  which  MesHrs.  UcrlhoUet,  the  father  and  son,  Mr. 
^^^h1m«i  tnd  other  genlUnien  were  present. 

^^HThe  Bpectrum  rm  very  distinctly  bounded  by  two  rec.  \  ^^  ^ 
^Huiw,  Bud  perfedk  >)uritlk'|  aides.     |l«  length  was  a  iiltlefpeonini 
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Breadth  l-25th.  more  than  24  centimetres.  (9.  30  inches)     Its  breadth  wa^ 

^^3-  of  its  length,  when  the  aperture  in  the  diaphragm  was 

6  millimetres.  (2.  34  lines)  Sometimes  this  was  reduced  one 

half,  and  the  contraction  of  the  spectrum  was  proportionat, 

the  breadth  then  not  being  more  than  3*^5 ;  and  lastly,  by 

diminishing  the  aperture,  it  was  reduced  to  ^V  of  theleng(ii. 

Colours  bright       As  to  the  strength  of  the  colours,  they  were  Tiyid  and 

and  TiTia.  bright  as  might  be  expected.     The  impression  on  tje  eye 

tancf  it  appear-  ^^^  snch,  on  account  of  the  narrowness  of  the  image,  that 

cd  triangular,    at  a  few  dccimctrcs  (  two  thirds  of  a  foot)  from  the  clolh 

th^^'m!  ^  ^  ^^^'  spectrum   appeared  as   two    straight   lines,  fbrming  a 

small  angle,  the  apex  of  which  was  at  the  red  extremity, 

and  the  base  at  the  liolet.     On  going  nearer  it  appeared  a 

single  line.     It  was  the  same,  if  the  spectrum  were  examined 

from  a  distance  through  a  glass.     This  doubling  or  radiatflig 

of  the  image  depends  on  the  conformation  of  (he  eye,  and 

is  connected  with  some  other  phenomena,  of  which  I  may 

hereafter  give  an  account. 

The  line  of  de-      The  distinction  of  the  colours,  and  their  separation  into 

marcation         setcn  classes,  was  likewise  one  of  the  objects  of  our  en- 

colours  not        f^niry.     Though  the  existence  of  this  distinction  was  per- 

vcry  precise.      cciTed,  it  must  be  confessed,  that  it  was  not  ea?y  to  trace 

-all  their  dirisions.     I  made  some  attempts  to  efiectit,  the 

narratiye  of  which  I  shall  pass  over  for  the  present;  merely 

observing,  that   Newton  did  not  make  his   division   on  a 

More  so  in  the  Spectrum  thus  narrowed,  but  on  one  much  larger,  obtained 

common  spec-   j^  ^^^  ^^^.^^  ^^^y  without  a  lens.     Opt.  I,  part  2,  prob.  I. 

The m-een  Lastly  I  shall  observe,  that  the  green  colour  in  our  spcc- 

ihortenud ;         trum  did  not  extend  quite  to  the  middle  of  its  length,  whence 

the  blue  and     '^   followed,  that  the   shades  bitueiri  the  green  and   red 

violet  lengthen- ware  a  little  shortened,  and   those  of  the  blue  and  violet 

*  proportionally   elongated.     These  effects   were  owing  no 

from  the  nature  ^^^^^''^  ^^  ^^^  nature  of  the  flint  glass,  of  which  our  prism 

of  die  glass.       was  made.     Weha<lno  opportunity  of  procuring  common 

glass   free  from   streaks.     Ilaviug   triad  a  hollow    prism, 

formed  of  glasses   joined   together,  and  lilled  with  water; 

the  faces  of  the  glasses  occasioned  duplieatious  of  the  spcc^ 

trum,  which   rendered  it  coTifused;  ^o  that- we  returned  to 

our   English   flint  glass,   vhich,    while  perfectly   void   of 

colour,  combined  homogeneity  of  substance,  and  accuracy 

•       '  •  of 
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of  structure,  with  the  rincst  polish  ;  in  short,  it  wa^  to  all 
■ppcarancc  frco  from  defect. 

It  now  rt-inatn!t  for  me  tn  sp<>ak  of  the  particular  ct- Expci 
pevinienls  on  the  analysts  of  colours,  which  I  Lad  long 
planned. 

The  reader  may  recollect,  that. 1  had  suspected  the  blue  Hypothesis, 
to  be  merHy  the  res.ilt  of  a  combination  of  green  and  violet  f^^^j^'^f^  ^ 
r«js;  and  (hat  lii  like  manner  tht-   vullow   proceeded  only  [:r»n  and 
^m  a  miittire  of  green  and  red.     I  reasoned  (hen  in  this  y'^i'j,'  _r 
muiaer:  on  the  suppu^ilion  ihat  in  reality  there  t^^iisfed  n»  green  unI  ml. 
rimple  rays  of  blue,  if  we  yiri-vcnt  the  arrival  of  rays  to    '"™^' 
that  part  of  the  spectrnm,  «ilher  by  a  substance  thai  Milfers 
only  the  green  rajs  In  pa™,  or  by  one  that  allowa  a  passatii: 
to  the  tiolet  (inlv,  we  shall  find  beyond  these  subBlancif 
only  gnwn  i)T  Tiulet ;  nthcrwise,  supposing  the  bhic  rays  to 
be  (tmpJe,  they  will   traverse  neither  of  the  substauces  I 
bare  meotioaed,  as  wo  thnii  find  beyond  them  nothing  but 
black.     Wc  may  reason  in  a  similar  way  with  respect  'o 
the  yellow,  whieh  must  be  subjected  to  tbe  trial  of  a  red 
substance  and  a  green. 

Thns  wc  must  be  furnished  wifhthreesubatance^eoloured  1< 
in  the  requisite  manner.  Kor  the  tiolet  I  em;'!oyed  hh  . 
auimoniacal  snhiliun  of  Cupi^eT,  in  a  phial  with  plans 
paralJel  gurfaecs:  for  ihe  ^reen  a  solution  of  murial  of 
copper,  in  a  similar  phial :  and  for  the  red,  either  wine  of 
a  gopd  colour,  or  a  tincture  of  cochineal.  All  Ihe^e  must 
be  sufficiently  cou  cent  rat  I'd,  or  they  will  transmit  other 
rays,  beside  those  we  have  in  vifH.  This  concentration 
bas  the  inconvenience  of  rendering  the  colour  obscure,  it  it 
true,  and  this  is  some  obnlacle  lu  their  use;  but  it  ii  the 
only  way  in  which  nature  permits  ns  to  obtain  simple 
colours,  and  we  must  lie  Content  with  it. 

Coloured  gla.'ses  might  be  substituted  for  the  red  and ' 
green  liquors;  but  with  respect  to  the  violet  I  Could  hut 
procure  any,  on  which  1  could  depend. 

Erery  thing  being  thus  pn'pared,  I  made  my  cTperimenta 
la  concert  with  Mr.  Tremery  and  Mr.  Drappicr. 

We  hadaicreen,  which  we  r.iuld  place  at  will  before 

t cloth  opposite  the  plare  of  the  spectrum.  In  this 
a  small  circular  hole  3  or  4  millimelrrs  (I.  17  or  T.  Stt 
lilK) 


AptKuatii^ 
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Kne)  in  diameter^  by  means  of  which  we  could  allow  a 

smaYI  coloured  pencil  to  fall  on  the  cloth,  while  all  the  lest 

was  dark.     We  could  easily  ascertain,  that  this  Kttle  pendl, 

ti^en  successively  from  the  ditiVrent  colours,  waa  simplified' 

as  much  as  possible  by  refraction ;  for  the  circulai*  spot, 

examined  some  distance  with  a  prism,  was  not  at  all  irregular. 

We  then  parsed  through  the  small  hole  a  pencil  of  Tory- 

decided  blue;  and  in  this  respect  our  latitude  of  choice  was 

great,  since  in  our  spectrum  the  blue  had  an  extent  of  more 

BTtie  light         than  54  millimetres.     (2  inches)     The  blue  spot  being  wtill 

in»»»smiued       formed  on  the  cloth,  the  green  phial  was  placed  before  the 

through  a  green  7  o  r  r  ^ 

nud turn  was  hole;  when  the  light  of  the  spot  was  immediately  much 
^.'" '"  '\    .  ,      weakened,  and  its  colour  changed  to  green.     On  substituting 

tljr«iuj;h  violet,  ^  '  00  o 

va^  violet.  tjpe  Tiolot  phial  in  the  place  of  the  green,  tlie  spot  became 
riolet.  This  experiment  was  repeated  seTei;al  tiines,  that 
we  might  convince  ourselves  of  the  fact,  and  succeeded 
uniformly. 

Yollow changed  "^^^  ^^^^^  ^'*^  *^®  yellow  succeeded  in  like  manner;  it 
to  red  and  was  changed  successively  to  rqd  and  green,  accprding  ta  the 
C"^"'  sub'^tance  opposed  to  the  rays. 

Kvjvenment  Another  day  these  experiments  were  repeated  with  some 

v.iri«Mi  by  ]itUc  alterations.     When  the  small  round  in^age  fell  upoa 

image  from  ^^  cloth,  wc  wcnt  behind  to  look  at  it ;  and  found  that  it 
brriiind  the  passcd  through,  appearing  on  the  back  of  the  cloth,  which 
ITcoJouTcTsub-  ^^*  muslin  well  stiffened  with  starch.  In  this  way  wc  could 
sance  put  make  our  cxperlmonts  more  conveniently,  as  we  had  only  ta 
0  ore  t  c  eye.  ^^y^^  p^j.  ^yg  ^,j^jj  ^  coloured  Substance,  a«d  look  at  the 

BUie  light,  as    little  spot  through  it     When  the  spot  was  formed  by  blue 

Iiefore.  li^ht,  it  appeared  green,  or  violet,  accordipng  to  the  sub* 

stance  interposed.     Through  a  red  substance  no  light  wa^i 

seen:  a  proof,  that  the  preceding  effect  did  noi  arise  from 

white  light  mixed  with  bine.     If  it  were  viewed  through  an 

orange  glass,  th^  property  of  which  is  to  absorb  only  the 

blue  and  violet   rays,  the  spot  appeared  green;  a  proof 

that  it  was  formed  in  reality  by  green  aend  violet  rayt. 

Yellow  ihe  Finally  the  yellow  spot  exhibited  similar  appeanuioei; 

same  altogether  invisible  through  *a  violet  substance,  it  shewed 

itself  green  or  red  through  <;ubstanc3s  of  these  colours. 
Argamenti  for      Such  are  the  results,  that  coniirm  my  opinion  of  ike 
c liouil'f  red''''  «tementary  parts  of  lig;ht.    Now  let  these  be  coi^blned  with 

cr.tjn,  and  tha 

violet. 
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the  effect*  at  absorption,  which  iildmatcly  leatrs  only  r«I, 
grrm,  or  violet  ra»s;  with  the  simple  and  natural  explana- 
tion of  thi'  principal  appi-aranri-s  of  the  sppttriim,  by 
wcftm  of  tfinv  kinds  of  rays;  nitli  the  happy  inanai-r  in 
'wUeh  diese  threo  kinds  arc  applicable  to  the  propcrtii's  of 
the  dial  of  colours  iind  rcmovi:'  ils  romplicalinn  :  and  I 
tMalc  ttic  Whole  will  support  my  proposition.  If  it  do  not 
kHne  appear  I o  (he  natural  philosopher  as  a  fact' established 
beyond  «ll  (jneslion,  at  lean  he  cannot  refuse  to  consider  it 
U  alhwdy  gtounded  on  strong  probabilities,  anil  safKdunily 
ttlUmdng  Id  merit  a  thorough  inTestigatioti,  whii'h  my 
itions  liaTD  prcronted  me  from  pnrsuing  any  farther. 


RnapHulodo  n. 

Thtis  our  sv^tem  of  colours  appears  to  me  rcdnced  to 
tlicsf  few  data:  three  sortE  of  luminous  rty!i,  of  a  part]. 
cuUr  and  nnLnown  nature;  rcdj  green,  and  nolet.  Ci 
litaed  by  twos,  the  red  and  green  prodiicc  yctloW ;  the 
'pteix  and  Tiolet,  bine;  the  violet  and  red,  pirrptc:  the 
Uiree  together  produce  nlifte;  and  laitly,  die  intermi'diatc 
shacles  arc  sreordlng  to  the  proportional  qnantiHcs  of  thdr 
elements. 

Bodies  eierctsc  a  general  action  on  all  the  rays  of  light, 
and  a  particular  one  relatlTC  to  their  peculiar  nature.  If 
the  nhitc  pencil  fall  obliquely  on  the  surface  of  a  trans, 
parent  body,  the  rays,  as  they  penetrate  it,  deviate  from 
their  original  direction,  some  more,  others  less,  according 
to  their  nature.  Here  we  ha*e  a  true  analysis  of  white 
light,  in  which  Its  three  simple  elements  may  be  fonnd 
leparale,  as  well  as  combined,  m  dilTerent  proportions. 
It  is  thos  that  refraction  evhibiis  a  series  of  tints,  which 
4iAr,  in  different  bodies,  both  with  respect  to  their  general 
flefleclion,  measured  by  its  mean  quantity,  in  the  rclativo 
dtapetsion  of  the  rsys,  xnd  in  the  pt,rtlciilar  position  of 
neh  coloor. 

If  the  affinity  of  the  body  fot  the  rays  of  light,  be  such 
as  to  absorb  some  into  its  own  substance,  it  irill  be  coloured; 
uid  will  citrt  a  preferable  or  stronger  action  on  cettain 
sorts  of  rays.  In  a  small  mass,  the  body  will  first  abaorb 
tfac<e  Tajt,  to  which  it  h^^  a  preferable  affinity  ;  and.  if  it* 
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action  on  the  two  simple  kindbi  do  not  girc  a  marked  prA« 

ponderance  to  one  of  them,  it  will  he  a  ciixed  combiuatioo. 

Absorb  others  that  will  first  disappear.     The  mass  of  the  body   bein^ 

till  bvincreasing  ^i*<^^ually  increased,    the  destruction   of  the   rays  will  go 

their  ihickne«s  w  new  mixtures.  Still  progressiTcly ;  the  kind  least  acted 
they  transmit  .„  •      ^i.      i     ^         j   -x      -n  -i     u 

nont.  upon  wul  remain  the  last,  and  it  w^ill  necessarily  be   on« 

of  these  three,  red,  green,  or  Tiolet ;  after  which  no  more 
light  will  be  transmitted.  Such  arc  the  phenomena  of 
absorption,  and  Its  different  gradations. 

I  shall  give  here  one  of  the  last  results  of  my  experi- 
ments, which  might  have  created  some  confusion,  had  it 
been  mixed  with  the  preceding  consideralious,  yet  tends  to 
confirm  their  principles. 
White  pfD-  I  had  an  inclination  to  iry^   whether  the  light  from  a 

btoi^K  oopw'ite  ^^^^"  part  of  the  single  siavtrum,  combined  ¥vith  that  of 
points  of  the  another  part  chobcn  for  the  purpose,  would  produce 
tpeciniiD.  ^hit^^ 

To  carry  this  into  execution,  I  placed  before  the  image 
of  the  spectrum,  rcceiTcd  on  the  cloth  a  screen,  by  which 
one  portion  was  concealed,  and  another  loft  open.  This 
screen,  however,  Mas  i)crforated  by  a  small  hole,  through 
which  passed  a  ray  of  oluured  light  belonging  to  that  part 
of  the  spectrum  which  was  concealed.  I^astly,  tliis  little 
coloured  ray  was  received  on  a  metallic  sp.xulum,  placed 
between  the  screen  and  the  cloth,  and  incliued  so  as  to 
throw  it  on  a  given^  point  of  that  part  of  the  spectrum, 
which  arrived  freely  on  the  cloth.  Thus  the  colour  arising 
from  the  mixture  of  two  rays  of  light  was  observed. 

I  varied  the  trial  of  this  apparatus  on  diU'erent  points, 

the  corresponding  tints  of  which  were  diametrically  op. 

Clcarp-rwhit.'  4)osite  on  the  dial  of  colours.     In  several  instances  I  did 

l™™.!     ?';'"     not  obtain  a  white  free  from  all  tint  of  colour,  because,   a 

tremity  ci  Uu*  *  ' 

red,  and  boun.  riTtain  proport-'oii  in  the  quantity  as  well  as  quality  of  the 

anZw  ^'^*^'''     elements  is   necessary:   but  having  carried  the  little  image 

almost  to  the  limit  of  the  green  and  blue,  it  gave  a  decided 

and  bright  white,  when  thrown  on  the  extreuiit}-  of  the 

red. 

This  very  remarkable  fact  adds  fresh  support  to  my 
proposition  respecting  the  compound  state  of  the  colour  in 
certain  parts  of  the  ^pectrum,    simpliildL  to   the  utmost. 

For, 
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^MlTCltES    ron  ARTItLEKV. 
r,  if  the  conibiuation  of  the  three  coloura  I  baic  men* 
ttoncd  bo  nrccssur/  to  (iroducL-  while,  aa  rvcry  tJiing  IcnJs 
(o  perenaile  us,  \\a  must  admit  Ihc  r\istcDCC  of  violut  in 
ibc  grcfiiiih  blue  v  ilb  which  Ihc  ['tiiiriuicnt  was  madi;. 

a.  U.  It  may  be  ntctsi-ary  to  add,  in  explanation  of 
Fig. 3.  Piatt!  ]1.  that  the  colours  of  the  thr^'t;  diclca  are 
>Uhiinguisb«d  by  dmied  Vuivh;  ihi-  ri'd  by  round  und  long 
points  allurnatt;]^ ;  ibi;  grocn  by  oiil-  lung  point  and  twn 
round ;  the  violet  by  one  long  ami  three  round. 


VI. 

fVoodcn  Mulchct  for  Artilleri)  (n  he  used  iii\feud  of  Rope 
MiUch,  or  Port-Fires:  read  ul  Ike  ?iatwnnl  Iii-CUule, 
Jpril  1808.     %  C.  L.  Cadet*. 

17  OR  several  ccnriirlcs  mpc  mntrh  only  was  used  Tor  firing  R. 
great  guns,  niortarit,  howi'zer?,  und  other  pitces  of  ar.  "■ 
tillery.  This  match,  a*  is  «c'l  l;iinwn,  is  a  rope  of  supple 
hemp,  ofa  miillinii  sizL-,  boiled  for  two  hours  in  a  bath  of 
saltpetre,  ashes,  quirklime,  aoil  horiie-diing.  This  rope, 
when  dried,  burns  slowly  to  thiy  tnd,  iu  the  manner  of 
touchwood,  and  coniniuiii fates  itR  fire  like  red-hut  coal. 
For  use  it  is  tv.isled  ra\ini!  a  iti^  culled  a  part.matcb,  and 
left  to  project  near  Krc  iuch'es  beyond  its  end,  tliis  length 
bamiDg  an  hour. 

This  match  has  se»eral  inconveniencos.  It  requires  con-  T 
■tant  attendance,  since  it  must  be  unrolled  from  the  staff 
erery  hour,  or  oftencr;  a  tolerably  lieavy  rain  puts  it  out; 
it  gives  the  artiller)-nian  no  !ii;ht  by  night;  and  the  end 
beyond  the  staff  is  not  always  steady,  so  thai  tbi:  gunner  is 
•low  in  firing  his  piece.  In  these  accounts  its  use  is  now' 
confined  to  garrisons,  except  for  carrj'ing  fire  in  the  field, 
where  for  other  purposes  porl.lires  arc  employed. 

These  port-lires  are  paper  tubes,  filled  with  a  raixture  p( 
of  sulphur,  saltpetre,  and  a  very  little  neat-powder.     This 
composition,  ibe  grejilcr  part  of  which  is  saltpetre,  burns 
and  melts  with  great  activity,    giving  a  vivid  and  bright 
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Their  advan-     flame,   tvhich  quickly  sc(s   fire   to  the  priming.      Ill  thii 
^^***  respect  they  are  far  preferable  to  match,  since  they  gite 

light  to  the  gunner,  their  fire  is  more  vivid,  and  they  are 
.  more  easily   guided;    but  these  advantages   are  counter- 
Defects.     '      balanced  by  dangers  and  defects.     The  saltpetre  in  these 
port-fires  is  never  entirely  burnt,  but  part  runs  out  of  thd 
Particularly      tube.     Whcn  the  materials  arc  ndt  well  powdered,   ih€y 
dQiiserous  at    ^^^^  subject  to  Spit,  or  throw  out  pieces  of  burnidg  salt- 
petre to  the  distance  of  three  or  four  feet,  which  may  ofc^ 
casion  serious  accidents,    particularly  on  board  ships.    I 
myself  had  my  hair  set  on  fire,  and  a  hole  burnt  through 
both  my  coats,  by  a  spark  of  this  kind.     In  ships  they  are 
obliged  to  be  kept  in  the  middle  of  a  tub  of  watei*  on  this 
account. 
Woodtmpre^      These  were  the  only  means  employed  to  fire  pieces  of 
nftrate^f'coiv  artillery,  when  one  of  my  Correspondents  at  Madrid  ac- 
]>er.  proposed    quainted  me,  that  Messrs.  Borda  and  Proust  had  propioM 
ptousr'**^     to  the  Spanish  government,    to  substitute  instead  of  the 
cannon  match,  wooden  rods  impregnated  with  nitrate  of 
copper.     He  added,  that  these  rods  burnt  like  toachwood^ 
forming  a  pointed  red  coal ;  and  that  tlic  trials  with  tfaenl 
succeeded  perfectly,   though  they  had  not  bocn  adopted. 
I  informed  his  excellency,  the  minister  at  war,  of  this  new 
method;  and  he  requested  mc  to  make  the  necessary 
pcrimcnts  for  ascertaining  its  utility,    directing  Mr. 
pagnol,    a  captain  in  the  artillery,    to  assist  me  in  itfi 
inquiry. 
All  wood  not        j\fy  first  idea  was,  that  all  kirtds  of  wood  could  not  be 
for  the  purpose,  equally  fit  for  the  purpose ;  and  tliat  the  diflference  of  tkek 
porosity  would  occaiiion  a  difference  in  their  combustibilitf* 
Nitrate  of  pot-   Before  I  tried  the  metallic  nitrats,  I  took  common  salt- 
*  pctre,  and  boiled  several  kinds  of  wood  in  a  strong  solfu 
lion  of  it,    which  they  imbibed  in  different  proportiiKiB* 
This  attempt  did  not  succcd:  the  only  wood  that  biir«( 
quickly  was  the  common  cane,  used  for  dusting  ol^dies, 
or    rotang;    but    its  coal  had   no    substance,    the    least 
Different  woods  blow  breaking  it  off,  and  extinguishing  it.      I  tiiOD  got 
nitrates  of  cop.  ^  joiner  to  make  me  some  square  rods,  half  ayordlOQi^ 
per  and  lead,     of  oak,    elm,    ash,    elder,    birch,   poplar,    lime,  and  fir. 
I  took  two  parcels  of  thete,  and  boiled  one  in  a  solntion 
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of  fritrefe  of  copper,    tbe  other  in  a  Solution  bf  nitrate 
of  lead.     In   eai'h,    tbe  oak,   ebn,   aah,   and  elder,  wereO 
not  •aturslcd,  and  burnt  in  tbe  usual  manoer:  the  others" 
aSordei  mc   very  good   mairhps.      But  before  I  enter  >tB 
large  on  their  properties,  I  ahall  obsenc,  that  I  conceire^'' 
tJM  nitrate  Af  cupper  should  be  rrjecltti,  because  it  i»  too  N 
dear,    it  quitkly  corroilea  the  builers,    and  its  fapuur  ia^ 
noxious.     Accordiu,(ly  I  conlined  myselT  to  the  nitrate  of 
leadj  tad  1  foand  aliur  several  trials,  that  it  aniwercd  the 
{nirpote  complelely. 

The  wood  that  did  best  was  tliat  of  the  lime,  birch,  or  Li 
poplar.      To  compare  their  properties,  1  weiglied  some  rods" 
both  before  and  after  boiling  ;  1  am-crtained  hu«'  much  their 
weight  was  increased,  and  haw  long  tbey  conttnned  bum< 
ing ;  and  1  calculated  how  much  of  each  a  pound  uf  nitrate 
of    lead  would  saturate.     The  follow'ing  tabic  girea   the 
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21  3        8 
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tm  this  comparative  trial  it  follows,  that  the  lime  tree 
.  the  best  wood  for  matchesi  for  artillery ;  and  with  it 
I  made  the  experiments  desired  by  the  minister,  ia  presence 
of  Mr.  Lcspagnol. 

There  are  circumstances  in   which   the  Berrice  of  (he  Light  m 
aftillery   requires   lii{ht.       Rods   impregnated  merely    with  "" 
nitrale  of  lead,    produce  a  coal  sufficient  to  discharge  a 
atonon,  but  no  light  is  afforded' by  them      1  cvnccivcd,  Subuquen 
Ikat,  if  thcj-  were  impregnated  with  oil  of  tnrpenUne,  they  iJ.T^J'iu  "  **.* 
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might  yield  flame^  without  detriment  to  the  action  of  the 
nitrate;  and  my  hopes  were  realised,  for  rods  thas  pre- 
pared  furnished  both  light  and  fire  at  pleasure.     In  this 
addition  I  found  two  other  advaatages:  one,  that  of  render- 
ing the  wooden  match  impervious  to  water;  the  other,  that 
of  facilitatiug  the  reduction  of  the  lead,  part  of  which  I 
was  apprehensire  might  be  carried  off  in  vapour,   and  in- 
jure the  health  of  those  who  respired  it. 
L     The  theory  of  the  process  I  adopted  b  simple ;  and  it  is 
easy  to  explain,  why  metallic  nitrates  succeed  better  than 
nitrate  of  potash.     However  dry  the  wood  may  be,  it  al- 
ways retains  a  little  of  its  water  of  vegetation  or  of  com- 
position,  which  is  an  obstacle  to  its  proper  combustioa. 
■  By  boiling  the  rods  in  a  solution  of  nitrate  of  lead  or  of 
copper,  which  on  account  of  its  specific  gravity  requires  a 
high  temperature;  this  fluid  dilates,  softens,  and  penetrates 
the  fibres  of  the  wood,  and  expels  their  water  of  vegeta- 
tion,  Mhich  is  replaced  by  that  of  crystallization.     The 
nitrate  then  comes  into  immediate  contact  with  the  carbon 
of   the  wood,    whence    the   rapidity   of   its   combustion. 
The  nitrate  of  potash  does  not  answer  so  well,  because,  re- 
taining much  water  of  crystallization,  its  solution  does  not 
acquire  so  high  a  temperature:  and,  supposing  it  able  to 
penetrate  the  wood  as  intimately,    it  carries  into  it  too 
much  water,  fur  its  combustion  to  be  progressive  and  con. 
tinual,     A  proof  of  this  reasoning  may  be  found  in   the 
composition  of  the  two  salts :  nitrate  of  lead  contains  *76 
of  its  base,  that  of  potash  but  '40. 

The  rapid  combustion  of  ths  wooden  match  is  owing 
also  to  the  facility,  with  whicii  the  salts  of  lead  are  re- 
duced, when  in  contact  with  burning  charcoal.  If  a 
hempen  rope  be  boiled  in  a  solution  of  acetate  of  lead,  and 
afterward  dried,  it  may  be  used  as  a  match.  It  burns 
slowly  like  touchwood,  and  has  a  very  bright  coal.  The 
oxide  of  lead,  as  the  metal  is  reduced,  gives  out  its  oxigen 
to  the  carbon,  and  accelerates  the  combustion  *. 

On  comparing  the  specific  gravity  of  wood  with  its  satu- 

*  We  have  a  familiar  instance  of  this  in  the  popular  experimeift 
of  burning  a  red  wafer  in  the  fiame  of  a  candle.    £d. 
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B  by  Balls,  wc  find,  Uiat  the  lighter  diewood,  the  mare 
•aline  matter  i(  absorbs  into  its  pares,  or  the  interstices  of 
its  fibri'.s.     Hcnoc  il  ujipcars  tu  me  vre  may  inftT,  that  it 
conuins  lea  carbon  than  a  heavier  wood  in  a  given  bulk ; 
and  thn'  its  cambustioii  will  evolve  less  caloric,  since  the 
caloric  i-iniiU;(l  i«  in  the  ratio  of  the  quantity  of  oxigen 
combined  with  Lbe  cornbu^ilible.     It  sucms  tome,  that  we  T 
night  class  itill'urcnt  kinds  of  wood,   as  to  their   combusti-  fJJ^,,  combiui 
bility,  by  thfir  absorption  of  salts;  and  thus  find  which  t>>lity. 
woald  be  mos'i  advantageous  lo  burn  for  domestic  purposes, 
whether  wc  would   h;ive  a  rapid  cumbuMion,   or  a  stronger 
and  more  I'oniinued  hear.     The»!  rrscarcties  will   form  the 
subject  of  a  particular  work,  which  I  purpose  on  all  our 
forest  frees. 

The  wooden  matches,  compared  with  port 
foUftwiu^  adfaatagcs.  ^ 

c  port-fire  laals  but  three  or  four  minutes  " 

L  match  a  yard  loug  will  burn  three  hours. 
G  port-Sre  is  liable  tu  break  in  ihe  boxes, 
e  mateh  is  strong,  atid  easily  carried  about. 
The  port-fire  throu  s  out  dangerous  sparks : 
The  match  cunfines  its  tire  to  itself. 

The  port-fire  cosb  from  three  pence  to  four  pence  half- 
penny: 

rcc  half-pence  or  two.penc^. 
I  is  of  great  importance,    since,  Grrat  nTuis,  J 
1  Ihe  war.utlire,  what  would  cost 
ie  a  thousand  pounds,  in  the  othar 
e  than  seventy- live*. 

I  ascertain,    whether   these  new  Th"  wnod 
dies  would  resist  the  raiu,   I  bad  several  burnt  during  T'^iinit^lshod 
I  and  heavy  rains,  and  tlicy  were  not  extinguished  till  bj  ram. 
c  totally  consumed;  their  cumbuilion  being  a  little 
only- 

:  fabrication  of  these  matches  requires  some  care  Prrenutioni  a* 
I  precaution,  I  shall  concludit  this  paper  with  a  mimite" 
priptioD   of   the  process,    agreeably  to  the  request  of 

^^''' According  to  the  estimates  juat  before  given,  the  saving  would 
br  RMcb  £r<ruierih;iti  ihis  eu  llic  lowest  (.akulalion.    T. 

D  ^  hit 


lalch  costs  but  (k 

The  la£t  consideratioi 

from  cakulalions  made  i 

the  state  in  the   one  case 

would  not  c. 

I  it  was  necessary  I 


r..™, „  1 
his  excellency  the  tnininter  at  war,  for  the  instruction  of  ^^| 
artificers  Ptiii)lu7(!d  in  oar  arsenals.  ^H 

Method  of  prtparing  ike  eombustible  teooden  MattAei^^^M 
ArtUkrg.—Hkape  of  the  Matehea  and  Choke  of  WooSI^^ 
fbipeofthe         The  matches  should  be  paralleli|icduns,  h^r  a  yard  long, 
X.^^'lhe    *"■*  '"'^  an  inch  aqnare.     The  best  wood  for  them  is  that 
traod.  of  the  linm  tree,  or  bircli ;  but  for  want  of  these,  popUr 

tor  fir  may  be  used.     Any  white  and  soft  wood  might  be 
taken,  if  necessary ;  but  those  aboTe-mentioned  arc  (o  be 
preferred. 
Widinhnor       Tl^C  shape   might   be   supposed   of  Qo  consequence :   yet 
"l"*^  experience  proves,  that  round  matches  do  not  furnish  so 

good  a  fire  as  the  (square.     The  angles  of  the  latter  keep 
t&e  coal  in  the  centre  burning  vividly,  and  the  match  j|^^ 
'  ways  termluales  ia  >,  burning  coue  two  inches  long.  ^^H 


tpa 
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Drying  the  Wood.  ^ 

^Mweod  muii      Before  the  matches  are  saturated  with  nitrate  of  lead, 

beUisioitghTj    jjig   wood   must  be  perfectly   dry.      Kor    this   purpose   th« 

wood  should  have  been  cut  and  stored  at  least  a  twelve. 

§  month  ;  and  the  matches,  after  they  are  shaped,  be  exposed 

for  half  a  day  to  the  heat  of  a  stove  at  30°  (by  what  th«r- 
mometer  is    not  mentioned  j    probably   90°,    or    perhapa 
100"  Fb.)     For  want  of  a  stove  they  may  be  put  into, 
Aaker'g  oven,  when  the  bread  is  drawn. 

Furnaces  md  Boilers. 
BoDen.  The  fabrication  of  the  matches  requires  two  furnaces  and 

two  boilers.     The  shape  of  the  boilers  should  be  that  of  a 

fish-kettle,  narrow,    and  three  quarters   of  a  yard  long. 

Their  size  should  be  pro])ortional  to  the  quantity  to   be 
funuco.         made  at  a  time.     The  furnaces  should  be   constructed  so 

that  the  heat  may  aet  uniformly  on  every  part  of  the  bottom 
nitboUer.       ^^  ''"^  boiler.     The  first  boiler  must  be  of  cupper,  well 

tinned,  and  provided  with   a  plate  of  the  same  metal,  to 

press  down   the  matches,  and  keep   them   immersed   in   the 
lecond  Boiler,  boiling    solution.      The  second  boiler  may  be  either  of 

copper  or  of  «ast  iron,  placed  on  a  sand  bath,  and  having 
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P^Arect  camiDUiitciiliuD  with  the  Hre.     It  slioiiid  h»Te  a 
lifit(«>l    tu  it  rery  closd}*;  and   hanillts  (o  lift  it  up  what 
neceiiuy. 

Preparation   nf  the  Sili-iitc  uf  Lead. 
To  maki;  (his  ealt,  nitric  ariit,  or  aqua  fortis,  must  be '^•P»'*''»"*j 
»lnra(ed  with  red  oxide  of  Irai),  or  with  litharge;  biitasiead. 
it  is  necessary  that  (he  salt  tihuuld  be  nculrat,  and  ha»e  no 
c\ceia  dcher  of  acid  or  of  base,  oume  iiri>cautions  in  thia 
operation  are  necessary.     If  the  acid  be  loo  much  concen' 
traled,  the  salt  will  nnite  in  a  ma*s,  crystallize  confusedly, 
and   contain  a  great  dt<al  uf  iinrontbinrd  oxide.     If  tuo 
little  oxide  be  tised,  the  sail  will  be  addatoiis,  and  soon 
destroy  the  boilers.     To  obtain  ihe  mean  term,  iOO  parts  P'oportions of 
of  litharge  should  be  put  Itito  a  \finc\  of  glass  or  earthen 
ware,  and  on   this  should  be  poured  410   parts  of  nitric 
acid  at   40",    (specific   gravity   we    bi-IJeTe,    I.38B)   diluted 
with  128  parts  of  water ;  heat  the  mixture  till  the  oJide  is 
diuolved,  filter,  and  eTaporate  to  dryness.      These  pro- 
portions ought  to  produce  040  parts  of  nitrate  of  lead. 

^^^  Bath  of  Nitrate  of  Lead. 

^^^Hfce  nitratu  of  lead  is  very  soluble  in  vater,  and  the  least  Liquor  k 
^^^Htble  quantity-  of  liquid  should  be  em]>layed,  (hat  the 
bMA,  fully  loaded,  may  acquire  a  tcniptvaturc  far  beyond 
that  of  boiling  water,   and   thus  insinuate  itself  easily  into 
the  pores  of  the  dilated  wood.     Accordingly,    for  etery 
pound  of  nitrate,  only  a  wine  quart  of  water  should  be 
put  into  the  boiler,  or  thereabout:  but  as  different  kinds 
of  wood  do  notEatiirate  themselves  e<jual1y  with  the  salt, 
their  proportions  must  be  studied.     Experiment  has  shown,  Proponioi 
that  to  absorb  a  pound  of  nitrate  of  lead,- requires  near  {^,,„(  ^g^^  J 
elereti  yards  of  lime  wood,  17|uf  birch,  and  near  82  of 
poplar.     The  lime  therefore,  when  sqturated^  is  the  molt 
combustible. 

To  render  the  saturation   of  the   wood   complete,    stxTimeofbcit 
bours  boiling  arc  necessary,  and  hot  wa(er  mus(  be  added, '"'' 
whm  the  buih  sinks  so  low  as  to  {t^t  the  salt  fall  to  the 
bottom. 

Sreand  drifing  uf  the  Malchei. 

tthe  matches  arc  taken  out  of  the  boiler,  they  tnustSccosd  dr/uu!  I 
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be  carried  to  the  stove,  and  made  thoroughly  dry,  before 
they  are  put  into  the  following  bath. 

TurpefUine  Bath. 

Into  the  second  boiler  is  to  be  put  as  much  oil  of  tur. 
pentine,  as  will  coyer  the  matches  to  the  depth  of  about  an 
inch;  and  this  is  to  be  heated  gently,  till  it  begins  to  boil. 
But  the  moment  it  grows  white  and  rises,  the  boiler  niust 
be  covered,  and  quickly  lifted  ofl*  the  sand  bath,  Jest  the 
pil  should  take  fire.  This  boiling  should  be  repeated  two 
or  three  times,  which  will  take  about  half  an  hour:  the 
bath  then  is  to  be  left  to  cool ;  the  matches  are  to  be  taken 
out  and  wiped ;  and  lastly  they  are  to  be  dried  In  the  stove, 
when  they  will  be  ready  for  use. 

This  paper  was  approved  by  the  Institute,  at  its  ipceting 
on  the  dth  of  May,  on  the  report  of  Messrs.  Carnot, 
Deyeux,  and  Guyton  de  Morveau. 


VII. 

Letter  from  a  Correspondent  on  the  Means  of  destroying 
tike  Insects  which  infest  the  Houses  in  large  Tozsns, 


SIR, 


To  Mr.  NICHOLSON, 


Introduction. 


x\S  you  do  not  think  it  beneath  the  dignity  of  your  Journal 
to  descend  to  the  disgusting,  although  often  ncce^ary 
business  of  considering  the  best  method  of  destroying  bugs 
and  fleas,  the  following  observations,  suggested  by  your 
correspondent  A  in  the  last  nuipber  of  your  Journal,  are  at 
your  service,  if  you  think  they  are  worth  insertion.  I 
shall  be  very  glad  if  they  contribute  to  relieve  your  corre- 
spondent or  any  other  of  your  readers  frum  one  of  the 
^^  miseries  of  human  life." 

I  am,  Sir, 

Yours, 

W.  W. 

St.  MaryM^bonCy  May  6thy  1807. 

Domeitie  in-         Bugs  are  often  intolerable  pests  in  houses  in  large  towns ; 
Si?Uil!f^-       WWC  especially  in  inns,  hotels,  lodging-houses,  &c.  which 

arc 


■Maposed  to  rnntiniial  impuHntton  of  (hem  upon  elutliM,  iosu 
[(Mkaps,  &c.     ^Vh.n  once  lliicy  gcit  into  a.  hnusp,  althonj^  !ip™n«*'  '"* 
the  Diimbm  mny  be   kept  un<t<-r  hy  rIeiinlineM,   frequmtly  noi  sufficient 
taking  down  Ihe  l>tHi^lc^llls,   and  wnshitig  (hem  with  tarious  ""'"'*^- 
kinds  «f  poiiunous  wiuhrt ;  i(  it  gencraliy  found  that  tbey 
cannot    bi*  eradirati-d.      Their  eggs   or   knit«,   or   at   least 
?oine  of  tht-m  resist  tlie  aplion   of  (he  jioiion,  and  nfter  ft 
time  friseh  swarms  arc  produrt-d,  who  Tire  and  multiply, 
Mperklly  in  hut  weather,  in  thu  apjiarfnlly  poisoned  wood. 
Soon  too  Ihey  ;et  into  the  wainscoat,  skirting  boards,  or 
lalh  and  plaster  walls  of  the  room,   from  whenre  they  send 
forth  froih  colonies  as  the  fonnurare  destroyed. 

s  ago  la«t  Si^ptcniber  I  took  my  present  dwelling  A rrt 
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and  white-washed. 
,   and  that  on 

>  prevent  bugs 


house.  The  walls  were  repaired  a 
brdsti'sds,  one  excepted,  were  all 
perfeetty  riean.  Precautions  wen 
being  introduced  in  any  old  boi<>s,   Sic.  of  the  servant.  ' 

Karly  in  the  spring  all  the  bedsteads  were,  to  myrexatlon 
and  surprize,  overrun  with  btiijs— ono  in  particular  mult 
have  alTordixl  hubilation  to  several  thousands. 

Thej  were  all  taken  down  and  washed  in  soap  and  water,  Appdtatii 
the  ends  were  dippei)  in  boiling  water  and  then  in  a  hot  de-  media, 
coction  of  thi!  encumis  colorynihtti  of  Linncen,  or  bitter 
apple  as  it  is  commonly  called.  In  about  sit  weeks  it  wa.s 
necessary  to  take  them  down  a!;ain.  They  were  now 
wathcd  in  essential  oil  of  ttirpi'Ofine,  which  kills  this  insect 
kimosf  instantly  ; '  but  appears  to  hutu  no  eDcBt  on  its  nit, 
ktid  wholly  evaporates  in  a  few  day.  Therefore  the  joints 
were  well  brushed  with  a  stroiig  solution  of  oicymuriate  of 
quicksilver,  with  which  1  hoped  to  render  the  wood 
polsonoos  and  uninhabitable  to  them.  But  I  soon  foood 
my  hopes  were  vain. 

About  this  time  I  learned  from  a  neighbour,  that  during 
the  time  of  a  gentleman  who  had  lived  in  the  house  aboTff 
twenty  years,  it  had  become  overrun  with  thi?  insect  to  «  * 
degree  that  appeared  incredible?  and  that,  until  his  death, 
he  would  not  suffer  his  bedstead  to  be  toacbed.  The  insects 
*ere  sometimes  seen  crawling  even  upon  the  walls  of  his 
drawing  room.  After  his  dreeasa  uiiliions  were  found 
npon  his  bed  and  chamber  furniture. 

J  need 


»era- 
thresTB 


DUTBOTtNC   IKIKCTS' 

I  need  bardJy  uy  that  (his  inU'lligeace  ud  my  uponce 
mkdi'  ini!  with  myieir  out  of  the  house.  But  as  1  could  not 
coQveiiieDtly  put  my  wish  in  execution,  it  was  necesiary  ti> 
try  to  get  rid  of  my  co-tenants. 

Thu  bedsteadfi  -were  taken  down  OTcry  three  or  four 
weeks  during  tht  summer  and  washed  with  decoction  of 
helliborc,  Eolution  or  areenic,  and  various  other  poisonona 
washes.     GeneraJly  some  living  bugs  were    found  in  them. 

Early  the  next  spring  they  were  a^ain  laktn  down,  and 
W«had(he  martification  to  find  fresh  colonies  had  taken 
possession,  and  were  beginning  lo  breed  in  the  joints. 

The  skirting  boards  of  ihc  bed  rooms  were  now  remored, 
ftnd  in  sucJi  rooms  as  were  jupered,  all  the  loose  paper  was 
removed,  and  the  rooros  were  well  fumigated  with  oxymu- 
ritUic  gu ;  after  which  the  walls  that  were  papered,  wer» 
covered  with  paint;  for  fresh  papering  walls  infested 
this  insect  favors  Iheir  increase. 

The  joints  of  the  bedsteads  were  paintcil  over  with  thrM. 
coats  of  oxjde  of  lead  mised  with  linseed  oil  and  a  little 
rosin,  so  us  to  form  a  thick  coat  over  the  wood. 

From  this  time,  excepting  a  few  stragglers  who  had  got 
into  the  joint  and  died  there;  the  bedstead  continued  quite 
free  from  the  insect  for  two  years,  when  a  few  were  found 
in  some  parts  where  •the  paint  had  been  abraded.  Tlie 
joints  have  since  been  painted  over  with  a  coat  of  thin  paint 
once  ID  two  years.  A  precaution  which  I  have  asod  be. 
cause  the  walls  are  not  free  from  ihem.  During  very  warm 
weather  one  or  two  are  sometjmes  found  upon  thefurnilure; 
l)ut  sui-h  as  gel  into  the  joints  die. 

Another  bedstead,  the  joints  of  whirh  happened  to  be 
painted  with  Spanish  brown;  bugs  were  found  in  th* 
following  year. 

I  wish    this  method  may  be  found  generally  succeiafnl. 
The  joints  should  bi'  madi'  easy  and  fiee  from  splinters,  als%; 
all  cracks  and  useless  holes  sbuuld^  be  immediately  hlled  a] 
If  the  insect  has  got  into  the  walls  the  bods  should 
six  or  seven  Inches  from  them. 

On  the  subject  of  ;leas  1  have  no  experience.  Where 
from  particular  local  »itiiationt  clearline^s  alone  is  in^ulDcicnt 
to  keep  them  away,  the  blankets  may  be  dipped,  and  tht 
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m  decoclion  of  the  cucnmiscjlocjBlliMi,  which 
1  nil  told  ix  poisonousto  them.  Yo«t  correspondent,  ifhe 
pl«9Mc,  may  rub  his  body  with  it — it  Is  perfectly  safe;  or 
he  m«y  pot  into  hU  bed  a  bniich  of  fresh  rue  or  savin,  or 
pcrhipfi  of  any  other  strong  tmeUing  herb. 
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VIII. 

"Vuory  0/  the  FohHcafion  of  Sulyhurk  Acid;  read  ia  lk» 
^H^*«  0/  Physical  ami  Malheinutknl  Science'  of  the  French 
^^^btioiuii  Iftiiafc,  January  tkelQth,  IbOO,  6if  Mettri, 
^^^Ppmucgi  and  Clehent.* 

LJiFFERENT  opinions  are  entertaintd   respecting  theNliwtJ 
n&litf  o(  nitrate  of  potajili  in  Ihe  usml  mods  of  fabricating  ,.,,391, 
sulphuric  add.     Some  believe,  that  the  hi^h   lemperature  peram 
prodored  by  its  detlitgration  determines  the  formation  of 
tulphuric  acid ;  others  imagine,  thai  the  nitrate  aflbrdt  tkeafTori] 
quantity  of  osigen  neciasary  to  complete  the  combustion,   ^" 
which   lie  atmoiphcric  aiv  hai  coinnicnce<I :  others  again 
suppose,  that  water  may  be  diromposcd  in  Ihr  process,  &c. 
We  ihall  here  attempt  only  the  reluution  of  the  lirst  and 
second  of  these  hypothcseii,  which  apjiear  at  li»t  sight  the 
most  probable. 

The  first  cannot  be  maintained,  because,  at  thi'  some  timeToiii] 
at  nitrate  of  potash  is  added  to  the  siil^ih'.ir,  cluy  and  Hater 
are  frequently  mixed  with  it,  each  of  which  has  the  elTect. 
of  diminishing  the  ti'mperalnrej  one  by  rendering  the  com^  l"'^*™'- 
bustion  mure  slow;  Ihe  other  by  constantly  absorbing  a 
large  quantity  of  the  caloric  evolved,  to  acquire  the  stuta 
of  «apour.  Besides,  it  is  known,  that  »u1phnr  burn;  by 
ittelf,  at  a  tejnpcrature  of  1000  '  of  the  r«nligrade  th'-rmo. 
meter  for  intUnce  (1832'  F.)  aifords  no  traco  of  8Hlphii- 
ric  acid. 

The  other  hypothetic,  which  does  not-appoar  so  remote  0::lgen  of 
frojn  the  truth,  is  notwiilislaiiding  equally  erroneous,     ji  n''"^ '<>"  i' 
admits,  thai  th4i  oxigen  CMricatvil  from  Ihe  nitrate  of  poUEiiIi>huroiH 
I       ub  M  ivffit^it'nt  for  the  conversion  of  all  thfi  tiulph 
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« 

acid  gas  produced  into  sulphuric  acid ;  but  the  contrarj  ti» 
this  is  easily  proved.  The  quantities  of  the  elements  that 
concur  in  this  operation,  or  result  from  it,  are  not  known 
with  precision ;  yet  those  we  shall  assume  may  be  considered 
as  sufficienfly  near  the  truth  to  refute  the  second  hypothesis. 

Shewn  by  the       Nitrate  of  potash  contains  about  0.30  of  nitric  acid; 

proportions  of  ^],ieh  acid,  accordinii^  to  Dary,  contains  0.70  of  oxigen. 
ev  princip  es.  j^  this  nitrate  therefore  there  are  0,70 -i- 0.80  =0.21  of 
oxigen.  In  sulphurous  acid  there  are  about  0.59  of  snU 
phur,  and  O.4I  of  oxigen ;  and  in  «!ull)hnric  acid  0.53  of 
sulphur,  and  0.48  of  oxigen.  Now  If  we  employ  a  Tery 
large  recciyer,  or  long  continuance  in  a  small  one  into  which 
the  air  can  enter,  all  the  snlphir  burnt  with  j.  of  Its  weight 
of  nitrate  of  potash  will  be  conircrted  into  sulphuric  add. 
Thus,   If  we  operate  with  90  parts  of  sulphur  and  10  of 

1^  ,.  1        POviOO      ,,^    -      ,  ^ 
nitrate  of  potash,  we  shall  have  ———2=  152  of  suiphu- 

oy 

90  X  100 
rous  acid,  which  will  produce  ■  »=173  of   sulphorio 

52 

acid,  and  consequently  require  173—152=21  of  oxigen* 
But  the  10  parts  of  nitrate  of  potash,  employed  in  this 
operation,  could  not  gire  more  than  2.1  of  oxigen,  or  a 
tenth  of  the  quantity  necessary  to  saturate  the  acid.  Some 
manufacturers  carry  the  proportion  of  nitrate  of  potash  to 
the  sulphur  as  far  as  0.2 ;  but  in  this  case,  which  is  the  most 
faTourablo  to  the  hypothesis  we  controvert,  the  nitrate  is 
but  1^  of  what  would  suffice  according  to  the  proportions 
admitted.  The  nitre  therefore  does  not  serve  to  produce 
sulphuric  acid,  as  has  been  supposed.  If  its  oxigen  be  not 
sufficient  to  convert  the  sulphurous  acid  into  sulphuric,  still 
less  can  it  suffice  to  saturate  the  sulphur  with  oxigen,  with- 
out the  assistance  of  the  atmospheric  air ;  and  it  is  remark- 
able,  that  the  acid  contained  in  the  sulphate  of  potash,  the 
residuum  of  the  combustion,  contains  more  oxigen  than  the 
nitrate  could  furnish. 

If  any  doubt  of  the  solidity  of  this  reasoning  remain, 
on  account  of  the  uncertainty  of  the  proportions  of  the 
substances  operating,  they  will  soon  be  dissipated,  when 
the  perspicuousness  of  the  new  theory  is  contrasted  with 

these  vague  opinions* 

When 
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When  -we  attentiTely  obscrre  the  burning  of  the  ordinary  I"  the  ordinary 
-,,  .  -  ,  ,,1  proceis  nitric 

mixtnre  of  siilpnur,  nitrate  of  potash,  and  wet  clay,  ^^  oxide  cydLved. 

perceive,  tliat  the  nitric  acid  is  not  con^pleteiy  decomposed, 
and  that  a  great  deal  of  nitrous  acid  gas  passes  into  the  leaden 
chamber  with  the  sulphurous  acid.  Its  colour  renders  it 
Tery  visible,  and  it  is  a  fact  that  cannot  be  questioned. 

This  observation  affords  a  key  to  the  true  theory ;  and  in  Thi*  ^^«  key « 
following  up  its  consequences  wo  find  the  production  of  sul.  . 

phnric  acid  clearly  explained. 

Wc  are  certain,  that  the  combustion  extricates  a  mixture  Recital  of  tha 
of  nitrous  acid  gas,  and  sulphurons  acid,  with  water  in  va-  *^^  * 
pour,  and  nitrogen  gas  from  the  atmospheric  air.    We  may 
suppose  too,  that  a  portion  of  oxigen  has  escaped  the  ac^ 
tion  of  the  sulphur.     This  supposition,    which  has  nothing 
in  it  that  is  not  extremely  probable,  is  the  only  thing  on 
which  any  doubt  can  be  entertained.     Now,  from  an  ex-  Nitric  oxide 
periment  made  purposely  to  ascertain  this,  the  sulphurous  phurous  acid 
acidg^  and  nitrous  acid  gas  cannot  exist  in  contact,  *  with,  into  sulphurk. 
out  the  latter  being  decomposed,  and  converting  the  former 
into  sulphuric  acid ;  this  then  will  take  place,   when  such  a 
mixture  of  the  two  gases  takes  place  in  the  leaden  chamber. 
Being  then  at  a  distance  from  the  place  of  the  combustion, 
thi^  mixture  finds  a  lower  temperature,  which  occasions  the 
condensation  of  part  of  the  vapour ;  the  rain  thus  formed 
carries  with  it  the  sulphuric  acid  produced,  and  aii'ords  a 
vacuum  to  the  different  substances  that  remain ;  these  pre. 
cipitate  themselves  into  it  in  eddies,  and  present  to  each 
other  a  thousand  points  of  contact  that  favour  the  action  of 
their  affinities. 

After  the  first  production  of  sulphuric  acid,  there  remain  The  nitrous  ox- 
nitrous  oxide  gas,  sulphurous  acid,  atmospheric  air  deprived  J^^^^^"*"' 
of  part  of  its  oxigen.     The  nitrous  oxide  necessarily  con.  from  the  air, 
verts  it»eJf  into  nitrous  acid^  which  will  be  again  <iccom- ^^^^^^^^ [?|^ 
posed  to  the  profit  of  a  second  portion  of  sulphurous  acid  i  yields  its  oxi- 

and  (his  will  go  on  till  all  the  nitrous  acid  or  atmospheric  Jhuroui**iu:idl^* ' 
oxigen,  or  botb,  are  exhjiusted. 

The  first  productions  of  sulphuric  acid  must  be  the  most  The  suiphnric 
copious  and  rapid,  because  the  condensation  of  the  aqueous  most*' copiously 
i/apour  produces  a  great  commotion  in  the  mixture  of  the^<  first* 
4inert9it  gases;  and  because  too  the  abnn4ancc  of  tbo  ox» 
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ig«n  &iid  sulphurous  acid  render  thr  contarl  more  probaMe, 
while,  as  they  become  less  in  quantity,  the  nitrogen,  which 
continiies  the  same,  readers  their  approximation  mure  dif. 
6cult. 

Arter  the  whale  of  (he  sulphurous  acid  is  conrerted  into 
sulphuric,  the  siibstauces  that  remain  arc  a  great  deal  of  ni- 
trogen, nitrous  oxide,  or  nitrous  acid  gas,  if  (here  were  at 
lirsl  more  oxigen  than  the  sulphurous  acid  required  ;  uid  per. 
icess  of  oxi]i;en  morethan  sufficient  to  saturate  tlie 
IS  and  nitrous  acids. 

What  is  of  importance  to  bp  observed  is  the  base  of  th« 
nitric  acid,  the  quantity  of  which  cannot  hare  varied,  and 
which  ought  to  be  as  much  aft«r  the  prodnciioo  of  all  the 
sulphuric  acid  as  at  its  extrication  from  the  nitrate  of  potash. 
This  quantity  of  nitrous  oxide,  or  nitrous  acid,  is  probably 
a  little  less  than  the  nitrate  could  have  produced,  because  ii» 
(he  combustion  the  temperature  may  have  been  TaJsed  to* 
high,  and  then  the  complete  decomposition  of  a  small  pot. 
tion  of  nitric  arid  takes  place.  We  say  a  small  portion, 
because  ex]:ierience  has  shewn  the  advantage  of  keeping  the 
temperature  very  low  by  a  suitable  quantity  of  moisture. 

Thus  the  nitric  acid  is  only  the  instrument  of  the  com. 
'  plete  oxigenntioo-  of  the  sulphur  ;  it  is  its  base,  the  nitroas 
arid,  that  takes  oxigen  from  the  atmospheric  air,  to  present 
it  to  the  sulphuric  acid  in  a  state  suitable  to  it.  jH 

We  see  tJiat  water  is  not  directly  necessary  (o  the  p^^f 
duction  of  sulphuric  acid;  its  combination  with  whwfl^^ 
formed  merely  ctfects  the  extrication  of  the  nitrous  adrfi 
that  must  have  combined  with  it.  This  Ras,  thus  set  free, 
ppoceeds  afrt^h  to  seek  oiigen  from  the  atmospheric  air  con- 
tained in  the  receiver,  to  unite  it  attain  with  the  sulphurous 
add.  The  aqueous  vapour  has  at  the  same  time  the  donble 
advantngi^  of  producing  a  great  commotion  in  the  remaining 
^asn:,  and  of  producing  this  evolution  of  nitrous  acid  gas; 
ancarilingly  its  utility  has  been  pcrci'ited,  and  a  quantity  is 
introduced,  by  the  exhalations  from  the  hearth,  beside  that 
aritin,;  from  the  humidity  of  the  mixture. 

Thus  setting  out  from  the  existence  of  nitrnus  acid  and 

iul|ilii]rous  uciri  k^.^ks,  wc  hare  followed  the  metamorphosas 

theae  tu'o  boilirs   undergo,    faking  fur  oiir  ground.work 

facts 
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B^  well  ascertained;  and  hate  admitted  only  one  siDgle 
■upposition,  that  of  the  eihtcnce  of  a  portion  of  ougen 
itill  free  aftor  the  passage  of  the  air  over  the  sulptiur.  If 
this  suppositiuii  should  appear  doubtlul,  at  least  it  will  ccue 
to  he  so,  when  we  have  shewn  by  experimcnl,  that,  biI- 
mittiiig  it,  erery  thing  lakes  pkce  u  wc  had  conjurtiired. 

By  mtKing  in  a  Iramparcnl  resBcl  the  different  siibntances  Tin 
we  have  considered  as  essentiul  to  the  operatiou,  we  can  see  ^^., 
whether  the  succeasion  of  conibinations  be  such  as  we  had  ve^ 
conceiTed.  And  il  nay  be  lerified  by  putting  into  a  glass 
body  sulphurous  acid  gas,  atmospheric  air,  and  nitrous  ox. 
ide  gas  in  small  quantity,  for  instance  ,'g  the  weight  of  the 
sulphoreoDs  acid ;  for  we  see  the  oxide  grow-  red,  ftnd  dif- 
fuse itself  tliTonghout  the  whole  «pace ;  Ihea  clouds  of  while 
fumes  roll  acroM  the  vessel,  and  deposit  themgelver*  in  ihi- 
Ding  stellated  crys tills  a^ainsl  its  sides.  These  dense  whirls 
of  sulphuric  arc  succeeded  by  an  appearance  of  clearness; 
nnd,  if  at  this  instJint  a  little  water  be  admitted,  the  crystah 
of  acjd  dissolre  with  great  heal ;  the  nitrous  oxide  gas,  again 
becoming  free,  changes  ^frcsh  to  a  red  vapour;  and  the 
larae  phenomena  re-cummence,  till  all  the  atmospheric  uai> 
gen  U  consumed,  or  all  the  sulphurous  acid  barnt. 

The  remaining  gases  are  precisely  those  we  mentioned  IB 
OUT  conjecturf^ ;  for  the  colour  of  the  nitrous  acid  appeara 
with  almust  all  its  first  inlensily ;  and  after  the  operation  il 
complettHi,  there  is  no  more  smell  of  sulphurous  acid,  but 
a  great  deal  of  nitrogen,  andof  oilysulphurous  acid  on  the 
sides  of  ihe  glass. 

If  in  thi»  combustion  of  the  sulphurous  acid  there  were 
too  much  contact  between  the  gases  and  the  water  added. 
cither  by  grt-at  ajjitation  of  a  little,  or  by  the  presence  of  s 
large  quantity,  the  o))eration  would  be  very  slow  and  in. 
complete,  because  liquid  nitric  acid  wotild  be  formed,  which 
retaining  its  state,  would  have  very  little  action  on  the  gas 
to  be  organized.  • 

'  It  Mmetima  bapjiens,  that  the  derompoaition  of  I  he  nitrous  The  ei|ieri' 
acid  Me  li  earned  w  far  a*  to  the  slate  of  an  oxiduie  of  nitronen ;  "?""' ''""  '"". 
this  too  appears  lo  arise  from  too  great  action  of  llie  watpr  «n  this 
gas.     Mcwn.  Bertboltet  and  Guyton  have  ascribed  lo  this  the  mis- 
CaniBge  of  ilie  expilritnent,  when  the  contact  of  waler  is  loo  great 
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1^ his  eKperiment,  the  only  one  of  the  kind,  leaves  no 
doubt  respecting  the  theory  of  the  fabrication  of  sulphuric 
acid,  which  we  have  here  oiTered,  and  which  is  only  a  sim. 
The  discovery   pic  exhibition  of  the  facts.      If  the  chain  of  ideas  to  be 
•f  the  proceat  adopted,  in  order  to  arrive  at  the  process  actually  pursued, 
chance.  and  the  few  analogies  this  operation  has  to  all  that  we  know, 

be  considered,  it  will  appear  very  fortunate,  that  chance 
alone,  in  some  sort  led  to  the  discovery  ;  and  that  we  were 
then  .put  in  possession,  without  knowing  it,  of  the  only 
process  perhaps  capable  of  furnishing  sulphuric  add  by  the 
combustion  of  sulphur  in  the  air. 
Advantages  to       '^^  theory,  affording  us  the  means  of  Improving  our 
be  expected      knowledge  of  the  proportion  of  the  elements  of  sulphurous 
itMBOFf.  A°^  sulphuric  acid,  gives  us  some  hope  of  discovering  the 

same  mode  of  action  in  other  chemical  operations^  perhaps 
ill  understood ;  it  likewise  permits  us  to  add  some  improve- 
ments  to  the  present  mode  from  just  principles ;  as  the  ex* 
tent  and  form  of  the  leaden  chambers,  and  the  management 
of  the  fire,  roust  be  necessarily  influenced  by  this  hypothesis ; 
but  its  first  benefit  will  be  a  saving  of  almost  the  whole  of 
the  nitrate  of  potash. 

P.  S.  In  the  meeting  of  the  1st  of  September,  1805, 
the  Physical  tad  Mathematical  Class  of  the  National  losti* 
tute  ordered  this  paper  to  be  printed  in  the  collection  of  those 
of  learned  contributors. 


IX. 

Facts  (oTcard  a  Ilhtorif  of  Cobalt  and  of  Nickel^  by  Mn 
Prou&t  ;  abridged  by  Mr.  Cuevreuil.* 

Action  of  acids  DULPIIURIC,  muriatic,  and  nitric  acids,  oxide  cobalt  in 
o&  cobalt.         the  same  manner.     With  the  first  and  second  hidrogen  is 
evolved. 

Sulphates. 

Two  sulphates.     Of  these  there  are  two,  one  simple,  the  other  a  triple  salt^ 
with  the  addition  of  potash  or  ammonia. 

♦  Annalesde  Chimie,  Vol.  LX.  p.  260,  December,  1806. 

1.  The^ 
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l.The  simple  sulphate  has  a  taste  slightly  pungent,  and  a  Simple  tiil« 
little  bitter,  with  something  metallic.  Its  crystals,  which  ^™^* 
are  of  no  great  bulk,  are  sections  of  irregular  octaedra 
heaped  together,  of  a  gooseberry  red  colour,  and  unalter- 
able in  the  air.  By  distillation  they  lose  42  per  cent,  of 
water,  and  are  rendered  rose-coloured  and  opak^).  In  this 
state  thi.*y  can  endure  a  red  heat  without  being  decomposed, 
except  in  the  points  that  touch  the  retort. 

%.  When  sulphate  of  potash  is  mixed  with  the  preceding  THpIesulpba^ 
sulphate,  we  obtain  more  bulky  crystals,  which  are  rhom- 
boidal  cubt's.     This  triple  salt  is  less  soluble  than  the  sim- 
ple sulphate,  and  loses  only  26  per  cent,  of  water  by  dis- 
tillation. 

Carbonate. 

Carbonate  of  potash  produces  40  or  42  hundredth  parts  Carbonate, 
of  carbonate  of  cobalt  with  the  simple  sulphate.     An  ex- 
cess of  alkali  dissolves  a  great  part  of  the  precipitate.    Boil- 
ing, or  cold  water,  dt'coiiiposes  this  solution. 

Oxide  at  a  Minimum. 

A  hundred  parts  of  the  carbonate,  after  the  separation  Greenish  grvy 
of  the  water  and  carbonic  acid,  leave  60  or  62  of  greenish  ^ 
grey  oxide.  To  havj  it  rery  pure,  the  retort  must  bj  as 
full  as  possible,  and  h  ated  gradually.  Without  these  pre* 
cautions  it  will  be  mixed  with  o^ido  at  a  maximum^  which 
yields  oxig.>n  gas  with  muriatic  acid,  while  that  which  is 
pure  docs  not  yiiOd  an  atom. 

The  grey  oxid  '  dlssoWes  with  heat  in  nitric  acid,  without  Heated  in  th» 
yielding  nitrons  gas.     Heated  in  contact  wiih  air  it  imme- '"  *^*^°™®' 
diatt'iy  becomes  bUrk ;  an  o\iJe  of  whi'^ii    .  art  is  carried  and  iosolubk. 
to  the  m.iximnm  is  t:.»«"il  v  d  trc^jd  by  thr^  application   of  a 
weak  acid,   vvhivh  di^:}t>lv.>i>   only  the  o\ido  at  a  minimum. 
Ammonia  produces  the  bame  separation,  as  Thcoard  ob- 
ser?ed. 

Oxide  by  Predpifdiion, 

1 .  A  few  drops  of  nitrate  of  cobalt  dropped  info  boiling  Nitrate  pred- 

Kater  alkalized  with  potash  give  a  blue  procipi^ate.  v  hich    '**-*<*  hyP«*- 

•  °  I-        £  .  a<ii  a.  a  con- 

ultimately  bi-comcs  of  a  rose  colour,  if  the  boiiii.g  be  con-  ▼erter)  inoa 
tinned,     la  this  case  a  hidiat  is  formed.  ^^J^  ^^  ^^'^ 

2.  ir  ' 


IT 


BisraxT  or  cobalt  xna  nicxix. 


1 


Wi'hoirt  he«       t.  If  cold  al>.-alhed  water  Iw  employed,  (he  bine 
die  I'ffciiiiwe pjj^(p  jg  formed  likewise;    bat,  instead  of  conititiil 

hidrat,  it  passes  tu  jr^en,  wicliout  the  contact  of  ajr 

capable  ofobaciiring  its  tint,  which  it  retains  after  it  is  drieil. 
Gliuig«dTo«  5-  If  tliif.  green  precipitate,  when  fresh  made,  be  boiled 
gtej  bj  boUing.  in  water  Bikalii.ed  with  potash,  it  becomes  of  a  reddish  grey, 

and  changes  no  further. 
AitiiHi  of  acMa      Very  weak  aclils,  as  vinegar  for  instance,  totally  dissolve 
OB  ihc  pc«:i-      the  liFst  precipitate.      Applied  to  the  other  two,   they  sepa- 
"  rate  fnmi  it  black  oilde.     Lastly,  the  blue  o»ide  yields  no 

gas  with  muriatic  acid,  but  the  green  does. 
GrcfDVixiilcB       Hence  wc  mast  conclude,  that  the  blue  oiide  oxigmizei 
tompound  of    iticlf  a^  the  expeuce  of  the  air  contained  in  cold  liquors, 
U«k.  and  that  the  green  OYJde  is  a  mixture  of  blue  oiids  and  black 

oxide.     Mr-  Proust  however  thinks,  that  something  more 

tthan  Eimple  mixture  takes  place ;  for  blue  and  black  w  ould 
not  produce  that  grass  green  colour,  which  dislinguishes  it 
froDi  every  other  oxide.  A  Irne  combination  alone  could 
form  a  colour  ditfcrcnt  from  that  of  fliemixhire  of  its  com- 
ponent parts,  anil  prevent  the  action  of  the  air  from  raising 
to  a  maximum  the  portion  of  blue  oxide,  which  makes  a 
part  of  the  green  precipitate.  To  oxide  this  precipitate 
completely,  it  must  be  dried  with  the  asi>istance  of  heat,  as 
Thenard  shewed. 
The  reddish  grey  precipltatu  of  the  third  eTperiment  is  a 
mixture  of  hidrat  and  black  oxide. 
iiDHinoit-  The  o\ide  at  a  minimum  only  is  capable  of  combinii 
inlji  solu-  ijrith  acids.  The  [jreen  oxide  is  never  obtained  from  any  s( 
lution,  and  caiinot  become  the  base  of  any  saline 
lion. 


i 


Ammonia  and  O.tiik  of  Cobalt. 
DtaotieswiJi  If  tbe  grey  oxide  be  enclosed  with  ammonia  in  a  well 
stopped  phial,  it  imparts  to  it  a  slight  rose  colour,  which 
docs  not  become  deeper,  however  long  it  may  be  kept.  This 
oxide  is  consequently  very  difficultly  soluble  in  ammonia.— 
But  if  the  phial  be  left  open,  the  ammonia  becomee  rolonred 
*ery  quickly,  because  it  attracts  carbonic  add  from  the  air. 
This  solution  may  be  effected  in  a  very  little  time,  by  plac- 
ing the  phial  in  a  large  jar  containing  a  carbonMe. 
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^^V^  tf  the  ammoma  be  merely  saturated  with  carbonic  aiid.Tbiiaml<itiott 
tte  liqnid  will  be  a  solution  of  oxide  of  cobali  in  carbonat"'""*  '""^'* 
»f  ammotiia :  but  if  wc  continue  to  pass  corbonic  acid  into 
this  soluticn,  we  obtain  a  soluiion  of  carbonal  of  cobalt  in  <>'  otmhtuM, 
carbonat  of  ammonia.     This  solution,  kept  in  a  full  boltle 
corked,  depoiils  crystals  of  metallic  carbonate ;   it  liliewise 
lets  fall  a  part  on  tlie  addition  of  water  j    but  an  excess  of 
ammooia  rediasolvcs  this  precipitate. 

This  solurion  may  be  made  very  quickly,  by  throwing  car-  M«de  dlrMtly. 
bonat  of  cobalt  into  carbouat  of  ammonia. 

n  pure  ammonia  be  poured   on  carbonal  of  cobalt  with  AmnonniiKltk 
eicess  of  acid,  what  occurs  is  very  different.   The  carbooat^^[^^'* 
of  cobah  separates  into  t«  o  parts  ;   one  gives  out  its  acid  to 
the  ammonia,  and  becomes  a  bidrat,  which  falls  lo  the  bot- 
tom of  the  vessel ;   while  the  portion  not  decomposed  dil* 
•olvet  in  the  caibnnat  of  ammonia. 

Thus  we  hare  two  kinds  of  ammoniac^  solationi  of  co- 
balt;  and  there  is  a  third,  which  TalFaret  obscr»cd.  but 
vbich  hai  been  hitherto  little  noticed.  Tliis  iiobtained  by 
putting  well  washed  hidrat,  or  blue  oxide,  into  a  phial  full  and  nithhidnrtt 
of  ammonia,  and  closely  stopped,  A  solution  vrill  take  phce"'  **""  ""*•■ 
in  the  coorsc  of  four  and  twenty  huuis.  This  is  red,  like 
tbc  preceding ;  but  differs  from  them  to  this,  that,  if  it 
be  poured  in  a  very  slender  stream  jn to  boiling  water,  blue 
oaude  will  immediately  be  precipitated  i  if  into  coU  water, 
pven  oxide  will  be  obtained.     If  ammonia  dissolve  hidrat  of 

cobalt,  or  blue  oxide  fresh  made,  more  readily  than  the  gray  I 

oxide,  it  b  because  they  are  io  a  state  of  extreme  divi*ion.  ^1 

D'Millatian  of  amnioiiiacat  solutioni. 

When  carbonated  solution  of  cobalt  a: 
of  ammonia  passes  over,  and  at  length  the  liquor  lets  fall  an  ^^ 
oxide,  which  is  at  fint  of  a  dirty  green,  but  which  afterwards  c<.ba:t  mi; 
becoma  black.    This  is  a  mixture  of  the  gray   and  Wack'^*"'*^ 
extdes. 

How  is  this  superoxidation  effected  .>    The  author  rep<vts 
the  facts,  but  doei   not  endeavour  to  explain   tbera.  when 
^^Abi  are  wanting. 


ir«l.  XVU.— JvNi,  JSOr.  £  HidrM 


i£T  JLKB  mesit. 


literal  ofCohaU. 

Ci-yttalsof  gulphat  or  nitrat  of  cobalt,  thrown  Into  a  bottle 
titled  with  3  solution  of  poiasb,  and  iiumc^iaicly  coikfd  up, 
are  decomposed.  A  bloc  precipitate  is  formed,  whirh  changes 
to  a  violet,  and  nfierwards  to  a  rose  colour,  becoming  a 
hidrat. 
y  If  the  hidrat  of  cobalt  be  boiled  with  pota&h,  this  dissolves 
some  oxide,  and  acquires  a  fine  blue  colour.  Thi'i  solution 
is  decompose  by  the  addition  of  water.  By  exposure  to  the 
atr  the  oxide  becomes  black,  and  falls  down. 

Hidrat  tresh  made  dissolves  without  heat  ii 


in  its  ciriMMt.  potash,  and  tinges  it  red.     The  oxide  docs  not  dissolve  in 

Cbirictenof         The   liidrat    of  cobalt    is  of   a   rosy  feuillemotle   colour. 
the  kidw.         Acids  dissolve  it  with  heat,  and  without  efl'ervcscencr. 

The  hidrat  is  not  drcompoged  hy  boiling  either  io  pure  or 
in  alkaliaeJ  w.iter.  Heat  eipels  from  it  lo  or  ai  of  water, 
and  reduces  it  to  very  pure  gray  oxide. 

It  docs  not  keep  well  under  water  j  when  it  is  exposed  to 

the  contact  of  air,  it  grows  black.     Dry  hidrat  keeps  better. 

but  it  attncts  carbonic  actd. 

Binolva  m  Whra  crystals  of  sulphat  of  cobalt  are  thrown  into  a  piiijil 

«nmuni«a>ii    fijU  of  ammonia,  which  is  iinmediaiely  closed,  they  yield  a 

Miptiai.  blue  precipitate,  which  does  not  become  rose  coloured,  as  in 

potash.     Mr.  Proust  affirms,  that  the  hidrat  is  formrd,  but 

IS  it  ia  produced  ii 


tha 


is  the  hidrat  that 
xide. 


colours  the  solution,  and 


t  the 


EtliiiMitiait  of  the  qiiant'itg  ofoxigrn  in  the  oxide  at  a  minimum. 

A  himdnd  parts  of  gray  oxide,  reduced  with  the  requisite 
precautions  in  a  closed  crucihie,  allorded  83/5  of  metalhc 
grains.  One  hundred  |.arts  of  the  mrfal  therefore  appear  to 
absorb  oineiecu  of  oaiges,  to  becoine  oxide  at  a  nuuioium. 


Oxidtai 
If  a  mtiic  solution  of  cobalt  be  dtitilled,  black  incnutationi 


«iU.  -j 


%iU  be'defNidted'OD  the  site  of  the  relort,  nilioai  g»  mOk 
he  ev«lved»  and  the  residnaHi  obtnned  will  be  Uack  08ddfi» 
The^^aantfljr  will  be  in  the  proportiiMi  of  125 or  isdpartilto 
io*oftliMnetaliatiie«iltition.  Hence  we  may  infcr»t!iattiie 
maxinnun  of  tbe  oxidatioa  of  cobalt  is  between  aj  or  ad  df 
adge«toalmnd»d|^a«»oftheniecaL  ^       - 

Thif  OKkle  b  not  soluble  eitbar  in  the  nitric  or  solphmia  fasoMbieia 
acid,  without  losing  that  portion  of  oxigen,  which  conftds  lo^tagSmuh 
it  to  the  state  of  a  iDaxUnwan. 

With  mnriatic  acid  it  gives  out  oxigen  gas. 

it  k iMOkiMe  both  in  anunoaia  and  in  potash.  iiitllnjilMlifc. 

11»  bkek  odde,  heitodfo  hjdf«n4ioorjt  the  bottoni o^i^Mt  eov^mt^ 

^gcn  I  and  it  isiheacapable  of  giving^  blue  tint  to  vitiifiaUa 
aubstanoes. 

Messrs.  Proust  and  Thalaker  have  met  with  the  black  Naiivo 
«xide^  0a«iasb-a  d^^  Jou^Mjr  60m  Valentia.     kisfo^nd  ...,7 

JUkewiae  4n  4laMc  ore^  of  cohaU  which  ai^e  ^nned  ^itjoeaiii  <|^ 
•black  oKs; 

The  .coibonat  and  Mdrat  of  ci4>|dt  aic  changed  into  bkck  From  cujbo* 
«xide  by  oxigeaiaed  muriaticacid.  "**       W«at. 

The  nitrous  and  snlphurous  acids  dissolve  the  black  oxi(}e,  Soluble  in  ni- 
ibrmiog  with  it  nitrat  and  su^hat  at  a  minioium.  ptairapil^jSli 

Muriat  ofCjbalt. 

The  gray  oxide  disolves  with  b^al^n  Kngiiatic  acid<of .2  j*.  Bine,  or  aa* 
The  solutiouy  whether  hot  or  cold,  is  of  a  deep  blue  :  it  cry-  andlnS.™*"^ 
atallizes  easily,  and  the  crystals  are  blue :  this  is  the  auhidrous 
onuriat.    As  soon  as  it  has  absorbed  moisture,  it  becomes  red. 

Muriatic  acid  of  15^  yields  much  gas  with  the  black  oxide. 
'This  solution  is  green  as  long  as  it  retains  an^  gas ;  but  aa   ' 
aoon  aa  it  has  lout  it,  it  becomes  blue.    The  blue  traces  of 
(innriat  of  cobalt  dried  on  paper  are  anhidrous  muriatic.  When  Oreea  aaniiai 
they  are  green,  it  is  because  the  salt  still  coiuains  muriat  of  J^'^jSS*^ 
jilekel,  which  gives  a  yellow  tinge,  and  thus  forms  green  with 
itheblue. 

Itt  diitillation. 

iUrged  to  cedness  in  a  hted  retort,  it  is  decomposed  only  in  Heated,  wfaac 

/     Ea  the^^.?»  . 
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fmtd,tbertA  the  parts  that  toach  the  gUus.  Thp  pcoducts  then  ait 
muriatic  add  gas  mingled  with  oxigenited  acid.  The  ghM 
becomes  tinged  with  bhie.  The  mariat  that  is  tu}t  decomposed 
:fublimes,  after  having  melted«  in  flowers  of  a  gridelin  coloar. 
These  flowers  have  acquired  a  kind  <^  condensation,  which 
renders  them  insoluble  in  water  for  twelve  hours  at  kast : 
but  at  length  they  afford  a  solution  of  ordinary  muiiat. 

Anenit  and  Anemat. 

The  Arsenit  of  cobalt  is  prepared  by  pouring  a  vcty  dilute 
'^^^^'^^         sdution  id  cobalt  into  a  solution  of  arsenit  of  potash.    A  losy 
precipitate  is  formed,  which  retains  thisoolonr  after  desicca^^ 
tion. 

Character  •ftkt  Anenit. 

fH  tluursettts.  t  •  Heated  in  a  tube  closed  at  one  end  it  is  decomposed  \  the 
oxide  of  arsenic  sublimes;  and  the  glass  is  tinged  blue. 

2.  The  nitric  acid  dissolves  it,  and  nitrous  gas  is  evoled. 

3.  Its  solution  in  muriatic  acid  is  decomposed  by  sulphu* 
retted  hidrogen,  which  precipitates  orpiment. 

4.  Caustic  potash,  assisted  by  heat,  separates  the  blue 
oxide. 

Arseniat, 

iinsnlat  This  is  obtained  by  employing  aneniat  of  potash,  instead 

of  arsenit.    The  precipiute  is  rose-coloured  like  the  arsenit. 

Its  Characteti, 

lu  «haracttnL  <•  Heated  in  a  tube  it  yields  no  sublimate,  and  becomes 
violet-coloured,  without  tinging  the  glass. 

ft.  Nitric  acid  dissolves  it  without  giving  out  nitrous  gas. 

3.  Its  muriatic  solution  does  not  become  turbid  by  the  ad- 
dition of  sulphuretted  hidrogen  in  less  than  two  hours  after 
they  are  mixed. 

4«  Caustic  potash  separates  blue  oxide  and  combines  with 
the  acid. 
Htiifs*  1*he  rosy  efflorescences  found  or  minerals  containing  cobalt 

consist 


^Hrioi 
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itofaneniat.     Mr.  Proust  found  arseniat  onl}' in  tlt> 
ir  parts  of  tome  fragments. 


IlidrosulpAurettcdoridr.     Sal fharel  of  Cobalt. 

The  gray  oxide,  the  hidrat,  and  the  carbonal,  take  sulpha-  HidraiuiphMi^ 
tettcd  hidrogen  from  water,  and  become  hi  drosutp  buret  ted '*'* 
oxide.     This  is  not  solublo  in  ammonia     By  dintillation  it 
gives  out  water  and  sulphurous  acid,  and  the  rcuduum  is  a  ao^  "■'pIivN' 
lulphuret 

The  oxides  heated  with  sulphur  are  converted  into  tul' 
phurcts. 

One  hundred  parts  of  cobalt  absorb  forty  of  sulphur; 
though  nir.  Proust  has  some  doubts  respecting  ihis  pro- 
portion. 

^_  Factt  louiird  a  history  of  Nickel. 

B^  Nitral  of  NicM. 

A  hundred  parts  of  the  metal  dissolved  in  nitric  acid,  and'Viti 
dittillcd  till  they  an:  completely  decomposed,  leave  12  j  or"'*^' 
ttiS  of  greenish  gray  oxide  at  a  minimum.    Nitric  acid  can 
not  convert  this  oxide  to  th^ maximum  slate. 

To  ascertain  tbc  purity  of  the  oxide  of  nickel,  it  must  be  T» 
dis-!alved  in  muriatic  acid,  and  exposed  lo  the  action  of  heat.  P"'''!'- 
If  it  contain  a   little  oxide  of  cobalt,  oxigenized  muriadc 
acid  gas  will  be  evolved ;  if  it  be  pure,  more  will  be  given 


m 


The  gray  oxide  dissolves  in  all  the  adds,  and  atTordi  the 
irfwtiffM  ai  the  metal  itself, 


NUrat  at  a  Minimum. 


ett  of  iU        ^^ 

m 


nitrat  of  nickel  he  distilled  with  tbc  sar 
ipper,  WB  obtajn.  as  with  the  lat 


i  precautions  ■ 


»ith^ 


ixigea 


excess  r>f  base,  which  is  insolnble  in  wati-r.     Of  this  nitrat  143-17  6',  >eid  II. 
parts  are  afforded  by  100  of  nicltcl ;  w  thai,  if  we  substract 
the  25  parts  of  oxigen.  which  ihe  metul  bus  absorbed,  we  hava 
t  paru  uf  acid  combined  with  ihs  oxide. 

Nitnta 


fjl^  BXitOUT  6f  COBALT  AVD  VlCXIt* 

bh  gray  oxide  at  a  miDunam.    When  heated  in  contact  widk 
the  air,  the  oxide  is  black', 
*  The  minimum'  oxide  is  converted  into  cavbonat  by  exposure 

to  the  air, 

Hidrat  of  Nickel. 

HUbat  All  the  salts  of  nickel,  thrown  into  a  boiling  solution  of 

potash,  are  converted  into  a  green  hidrat.  Boiling  does  not 
alter  its  colour.  Potash  does  not  dissolve  either  the  hidrat  or 
oxide  of  nickcK 

The  hidrat  is  reduced  to  gray  oxide  by  heating. 

ItetliiflittlttB       In  the  saline  combinations  the  oxide  is  in  the'stata  of  hf- 

•0  ilssalti.       ^1^,    Alkalis  precipitate  it  in  this  state* 

Maximum  oxide  ofNicket. 

Mlf  it  A  '^^  carbonat  and  hidrat  are  bo%  oxided  to  a  maximum  by 

■mtwnmi        tlic  action  of  oxigenized  muriatic  acid.     The  gray  oxide  ii 

more  difficult  to  oxide. 
Wtfik  The  dry  oxide  of  nickel  at  a  maximum  is  black.    When 

solid  its  fracture  is  vitreous. 
telgea  expel-      This  oxide  kept  in  ammonia  gives  out  bubbles,  returns  to- 
W  bj  amnio-    the  state  of  gray  oxide,  and  dissolves  in  the  alkali. 

With  muriatic  acid  at  15^  it  yields  a  considerable  quantity 

of  oxigenizcd  acid..    The  solution  b  greenish  yellow^  and  ciys* 

tals  form  in  it  by  cooling, 
Oxidei  re-  '^^  oxides  of  nickel  are  reduced  like  that  of  cobalt.    The 

^need.  metal  it  obtained  pretty  easily  in  a  button,  in  which  it  differs 

from  cobaltji  this  affording  only  laige  grains., 
^gUigaiH,  '^^^  metal  appears  to  have  taken  up  a  surcharge  of  sulphi)r 

of  46  per  cent.;  but  Mr.  Proust  entertains  som^  doubt  of  the 

accuracy  of  this  proportion. 

Jnenii  a^d  Aneniat, 

f^nmlL  These  are  made  like  those  of  cobalt,  and  are  of  a  fine  apple-» 

green  colour. 

The  arsenit,  heated^  in  a  tube,  k»eb  its  colour  with  its  water, 
fiveii  out  white  oxide,  and  changes  to  an  olive  green^  Tq  ab-> 
stract  aU  the  araeinic  tha  contact  of  charcoal  is  requisite. 

Heated 
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Heated  under  charcoal  in  s  spoon  of  plalinii,  the  Bwenic  it 
^aidily  dissipated,  and  oxide  ni  a  minimum  remains. 

The  «rscmal,  hcatpil  in  a  lube,   loses  its   colour  with  its  A™»Bi«i. 
water ;  becomes  iraiispaient  and  of  a  hyacinth  red  ;  but  if  the 
heat  be  carried  to  redness  iiiumsof  a  pale  yellow,  and  remaini 
unalterable. 

In  the  &poon  the  arsenint  turns  white,  and  grows  red  hot 
without  melting,  or  emittinji  the  least  arsenical  fume.  To 
decompose  itan  obscure  tlainc  is  requlriid. 

Rtcapitulation. 


I 


Uprom  the  preceding  facts,  and  others  which  he  has  given  in  mo«  mttato 


lITcrenl  memoin,  Mr.  Proust  conriudes,  that  cobalt,  nickel,  h^™ '™»t*»^ 


and  ihost  of  the  well  known  metals,  have  but  two  very  decided 

degrees  of  oxidation.     He  d*es  not  mean  to  say,  that  a  metal 

can  absorb  oxigen  in  loo  prupurtions  oidy  :  he  only  asserts,  that  at  t«at  tint  ts 

it  is  too  won  to  admit  all  the  oxides  which  have  been  mention- y"'""™- 

ed  by  chemists,  and  of  which  neither  the  quantity  of  oxigen, 

nor  ihe  combinations  lliev  arc  capable  of  forming  with  acids, 

can  be   considered  as   determined  ;  and   that   colour  is  not  « 

character  sufficient  lo  constitute  a  distinction. 

There  are  but  too   metaK.   that   have  hitherto  afforded   him  The  only  ei- 
mnre  than  twooxides.     These  are  tin  and  lead.     However,  the  "P|i"ff  <»  ■"< 
•juantjtyofoxigenin  that oxidcof tin,  which  constiiutisihe  base 
of  mosaic  gold,  is  not  yet  known;  or  thai  of  the  oxide  of  nit  rat 
of  lead   made  by  burling  with  plates  of  this  metal. 

It  seems,  that  ikc  different  o\iclcs  ofthesamo  metal  can  mu-Qvi^inortbe 
tu ally  dissolve  each  other,  and  form  true  com  hi  nations,      Tbus™'"''  me"' 
the  green  oxide  of  cobalt  is  a  combination  of  the  blue  and  black  ttic'rf"y!'  ° 

is  not  minimum  a  combination  of  the  brown  oxide  of  lead  Minimum  per- 
d  oxide  at  g  per  cent,  in  a  similar  manner?  ^^^^^  ™"'- 

Finally,  all  the  inagnetic  ores  of  iron,  and  magnetic  sands  are  Magnetic  iron 
Umres  or  combinations  of  this  order,     [f  ibis  were  not  ihi-  V^^^  ""*' 
Mue  what  would  prevent  the  minimum  oxide  from  l>einf>  raised  to 
»  maximum  of  oxidation?    The  oxide  of  a  gun- barrel  that  ha* 
been  used  for  decomposing  water  is  likewise  in  a  similar  state, 
kit  composed  of  two  oxides. 

XI, 
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facts  toward  a  Wutory  of  the  Gallic  Acid.    By  Bo0tL&«ir 

I.A6RANGX/ 
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HAVE  bad  the  hoQour  of  submitting  to  the  ctass  the  revolt 
of  my  experiments  oo  tannin  ^  I  now  lay  before  it  some  facti 
reacting  the  gallic  acidy  which  I  had  announced  as  forming 
the  second  part  of  my  memoir. 


History  of  the       Qf  all  the  vcf^etable  acids,  the  ealHc  may  be  considered  at 
inos(  interesting,  and  accordiiigly  it  has  been  a  subject  of  inquiry 
to  many  chemists^     Macquer^  Mon^et,  Lewis,  Cartheuser,  and 
Gioanetti,  pointed  out  the  manner,  in  which  solutions  of  iron 
are  acted  upon  by  substances  called  astringent.     The  acade- 
micians of  Dijon  were  the  first,  who  observed  the  presence  of  ari 
acid  in  those  subtanccs ;  and  in  1779  they  shewed,  that  the 
distilled  products  of  nutg^lf  blackened  the  solution  of  sulphat 
of  iron,  and  thai  an  infusioix  of  them  reddened  the  tincture  of 
bitmus.    These  particulars  afforded  only  a  general  proof  of  tho^ 
acid  nature  of  the  principle  contained  iii  galls;  ofTering  pa 
means  of  cxti  acting  this  acid,  and  obtaining  it  separate,  for 
icbedeHflit      which  we  are  indebted  to  Scheele.     ^is  process  was  published 
S^^xmbN-     ^^  1780,     A  few  years  after,  in  1793,  Mr.  Dcyeux  discovrre^ 
limed  it.  that  this  acid   might  be  obtained  by  sublimation.     Messrs. 

Berthollet  and  Proust  afterward  added  much  by  their  researches 
to  our  knowledge  of  the  properties  of  this  acid ;  so  that  it 
might  be  considered  among  the  best  knoxyn  of  all  that  the  vegcr 
table  kingdom  produces. 

Several  foreign  chemists  too,  within  these  few  years,   hav^ 

given  processes  for  extracting  and  purifyimi;  this  acid :  but  none 

Seneikets^   of  them,  except  Richter's,  can  come  in   com}>etiiion  witl\ 

Bartholdi         Schcelc's.     Among  the   many  experiments,   that   have  been 

made  on  this  subject,  there  is  one,  which  I  heave  neither  seen 

refuted  nor  quoted  in  the  papers  published  on  the  gallic  acid. 

In  a  letter  from  Mr.  G.  C.  Bartholdi  to  Mr.  Berthollet, 
dated  179^,  there  are  some  facts,  that  n^ight  have  ^Is^n^ed  t^^ 
^tcntion  of  chemists. 

*  Annales  de  Chimie^  Vol.  LX.  p.  150>  No^.  )80^ 


RISTOIT  or  TBI  OALLtC   ««».  «^ 

Ir^BanboMi  firsi  poinU  que  a  procrw  for  obtaining  pureO^Mlnitsiib- 
■plKcBcid:  he  ai'terwarrf  Ireais  ihi*aeui  wtih  metallic  oxides;  jj^^*^^^™*^ 
and  be  my$  be  has  demonstrated,  that  all  lubsiances,  whicli  i^  •ii^i'tl; 
yield  oxi][;on  lo  the  gallic  aciil.  give  it  a  brown  colour;  and*^^"^'"'"' 
that,  tn  this  procn^  it  is  the  acid  itself,  wbicb,  being  charred,  i 

forms  by  •  slight  combustion  the  colouring  matter.  M 

To  show  this,  he  boiled  red  o>;iile  of  mercury  for  half  an  Boilti  wKb  ^ 
hour  in  n  solution  of  ealMc  ucid.which  nHunud  a  bUicltishhuf.  "'■"'" "'■"*'-  ' 

cury  cirbon 
In  the  resiiluum  he  found  tlkiid  mercwiy,  mined  with  a  coolly  nw  produced,  " 
powder  1  he  afte-rward  saturated  ihe  liq^ur  witli  carbiinulc  of "      '  """I"  "» 

_  longer  ciilotir 

potash  and  soda,  and  the  salts  thus  produced  atTorded  no  blue  irun, 
precipitate  with  sulphat  ofiron. 

He  obtained  iho  same  result  with  oxide  of  manganese,  Oside  of  nun< 

Other  experiments  convinced  Mr.  Banholdi,  thai  substances^  B"""™  the 
by  which  oxlgen  is  abstracled  from  gallic  acid,  renders  its  Ditoiigenizine 
eo\oiiT  lighter.     I  rendered,  ho  says,  a  solution  of  ^Ilic  acid'"*?''""'. 
a«  limpid  as  distilled  water,  by  boiling  it  fur  some  time  with  acid, 
rery  pure  and  well  powdered  charcoal,  of  which  1  took  donblv 
the  Wfight  of  the  acid:   it  retained  its  limpidity  as  long  as  I 
^eluded  the  influence  of  the  atmospheric  air  from  it,  and  it 
precipitated  iron  black. 

Mr.  Bartholdi  pn«umM,  that  we  may  thus  effect  the  de-  in  istrin- 
Miuction  of  its  astringent  property.  de«i'^  'libl? 

Oo  this  1  (hall  not  for  the  present  make  any  observations ; 
■•  it  is  necessary  to  be  acquainted  with  ibe  following  expcri' 
p(liti,to  jadge  them  explicitly. 

EUlracl'on  of  th*  Gallic  Jcid. 
There  ate   several   procMses   for    extracting  the   acid    from  Modnifcu 

SciteU't  process. 

On  one  part  of  galLnuts  bruised  and  passed  through  a  coarse  sclici 
■iere,  pour  six  parts  of  cold  water.  L.cl  them  macerate  lA  a 
glaajar  four  days,  shaking  them  frequently  :  then  filter,  and 
fc^KMe  the  liquor  to  the  open  air  in  the  same  jar,  ca>erc<t  only 
frith  blotting-paper.  In  a  month's  time  the  liquor  will  be 
covered  with  a  thick  peltitle  vi  mould,  without  any  precipitate 
being 
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being  Conned ;  and  it  will  have  lost  its  astringent  taste,  butW 
acid.  On  leaving  the  liquor  at  rest  five  weeks  longer^.a  firaci* 
pitate  will  be  formed  two  fingers  thick,  and  a  mumoiis  pellicle 
above  it.  The  liquor,  is  now  to  be  filtmd  again,  and  left  aoew 
exposed  to  the  air.  At  the  expiratidn  of  some  monthi,  tiie 
greater  part  of  the  liquor  will  be  evaporated  i  all  the  precipi^ 
tates  are  to  be  added  together,  and  cold  water  is  to  be  poured 
on  them  ;  when  the  liquor  has  stood  to  settle,  what  is  dear  ia 
to  be  decanted  off:  as  much  hot  water  as  is  necessary  for  the 
solution  is  poured  en ;  and  by  evaporating  with  a  gentle  heat 
yellow  cr}'stals  will  be  obtained. 


{titlKildrf. 


Mr,  BarthMi's  process. 

A  tincture  of  galls  in  alcohol  is  to  be  evaporated ;  the  resi* 
duum  is  to  be  dissolved  in  distilled  water  ;  and  sulphuric  mcid 
is  to  be  added  to  the  solution,  till  the  mixture  is  decidely  acid 
to  the  taste.  In  the  course  of  a  few  hours  the  extractive  mat- 
ter will  fall  down,  and  the  supernatant  fluid,  freed  from  sulphu- 
ric acid  by  bary  tes;  will  yield,  according  to  the  author,  pura 
gallic  acid. 

This  process  by  no  means  givea  this  result.  It  is  in  general 
very  difficult  to  seize  the  moment  when  all  the  sulphuric  acid 
is  removed  by  the  barytes,  since  it  combines  with  the  gallic 
acid  likewise:  and  after  the  liquor  is  evaporated  nothing 
remains  but  an  acerb  matter,  cqiitaining  a  great  deal  oC 
and  insusceptible  of  crystallization. 


Peyceir. 


Kitchcr's, 


Process  of  Mr.  Deyemt, 

This  chemist  discovered,  that,  by  heating  bruised  nutgaU% 
slowly,  and  cautiously,  in  a  glass  retort,  a  pretty  considerable 
quantity  of  lamellated,  shining,  and  silvery  crystals  was  sub- 
limed^ 

Mr,  Richters  process, 

Nut^lls  reduced  to  a  fine  powder  are  to  be  macerated  ia 
cold  water,  shakiitg  the  mixture  frequently.  After  some  time, 
the  liquor  is  to  be  strained  off  through  a  cloth :  the  rcsiduuma 
IS  to  be  maecratcci  in  a  fresh  portion  of  water,  and  after  it  has 

htmtk 
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ftobjecled  to  the  press,  the  two  Hc|uon  are  to  be  mixedy 
•nd  evaporated  by  a  very  gentle  heat.  Thus  we  obtain  a  dark 
browti  labstance,  very  brittle^  which  being  reduced  to  a  fine 
powder,  and  digested  in  very  pure  alcohol,  tinges  it  of  a  very 
£uot  straw  colour.  A  second  infusion  extracts  scarcely  any 
colour,  and  leaves  a  brown  residuum,  which  is  tannin  nearly 
pure.  The  two  alcoholic  tinctures  are  then  tu  be  mixed,  and 
distilled  in  a  small  retort,  till  seven-eighths  have  passed  over* 
The  ftmaining  liquor  on  cooling  becomes  nearly  solid  :  water 
it  pouved  on  this,  and  by  gently  heating  a  limpid  solution  is 
obtained  with  very  /little  colour. 

If  this  solution  be  evaporated,  very  small  and  very  white 
pritmatic  crystals  arc  obtained.  The  mother-water  affords  yet 
more,  but  ihey  are  commonly  a  little  coloured  :  these  however^ 
may  be  rendered  very  white  by  washijig  them  with  water.  By 
Ibis  process  a  ponlid  of  galls  aflbrds  half  an  ounce  of  crystals. 
They  are  extremely  light. 

The  processes  of  Scheeie,  Deyeux,  and  Richter,  have  afford-  Gillie  m»1 
cd  advantageous  results ;  but  they  differ  with  respect  to  the^m^j^^gy^ 
purity  of  the  acid.     The  acid  produced  by  the  first,  as  Ber-  containi  taa* 
thollet  obser\'es,  retains  a  great  deal  of  tannin ;  that  by  the  ^^^ 
second  is  perfectly  white ;  that  by  the  third  likewise  contains 
tannin. 

By  Richter^s  pnx;css  the  acid,  after  being  purified,  is  of  a  In  Richter^ 
pale  straw  colour.     I  attempted  in  vain  to  bring  it  to  the  state  ft.^I^t*s3a- 
of  purity  mentioned  by  the  author.     I  found,  that  if  the  evapo-  tiom  Id  alcobol 
ration,  desication,  and  subsequent  solution  in  alcohol  were  con-  tcid.™**** 
tinned,  a  certain  quantity  of  acid  was  decomposed  every  time; 
•o  that  the  alcoholic  tincture,  instead  of  being  more  transpa- 
rent, became  brown.    There  is  a  certain  point  therefore,  where 
we  must  stop,  if  we  would  preserve  the  whole  of  the  acid  and    . 
its  properties. 

^    Mr.  Berlhollet  tried  difTeient  modes  of  purifying  Schcele's  Berthollet  pa- 
gcid.     That  which  succeeded  best  with  him  was  treating  the  q,jj^  ofSi, 
acid  with  oxide  of  lin  recently  precipitated  from  its  solution  in 
an  acid. 

This  experiment  I  repeated.     The  following  is  (he  method  This  repeattd 
I  pursued,  and  the  phenomena  I  observed.  ^  ^^  autboc, 

A&er  having  separated  the  oxide  of  muriat  of  tin  by  an 

alkaline 
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nlhaline  base,  I  wasJied  it  w^-ll  with  boiling  water,  and  ihea 

tailed  it  for  some  lime  jn  a  tresh  f|(iaijtify  vf  water.     I  lb«& 

treatcil  it  wiili  gallic  aciil,  nnil  evapomtcJ  lo  the  conti'lence  of 

thick  honey.     I  liien  addfil  tlistiQed  water:  and  the  liquor, 

vithottt  )ira>     aCtt-T  being  filtered,  was  colourless,  limpid,  without   taste,  Mid 

**"■  without  smell.     Oti  evaporating  to  drynessnoihing  remaiiwd. 

This  difference  from  the  result  obtained  by  Mr.  Bt'tthoUet 

led  me  to  susfH-cl,  that  I  had  fullcn  into  some  error.     I  there. 

fore  repeated  the  experiment  with  all  the  allcntion  poesibte. 

Futtber  trltl.  I  dissolved  6l  grammes  of  gallic  HCJd,  confusedly  crystallised 

and  very  brown  in  500  orammes  of  boiling  water.     Part  of  thi* 

solution  I  tei  by  ai  a  siaiulard  of  compariBon :  the  rest  I  boiled 

with  6 1  grammes  of  oxide  of  tin  well  washed,  and  still   wet. 

When  about  half  the  liquor  « as  ivosled,  I  made  it  up  to  its 

oHginat  weight  with  fresh  watar,  compared  it  with  the  standard, 

and  found  it  had  lost  a  great  deal  of  its  colour.  .  The  ditfereiicc 

uf  acidity  wusscariely  perceptible.     It  siill  precipiiolcd  glue; 

hut  the  precipilaic  was  yellow  and  floculent,  while  that  of  the 

snluiion  not  purified  was  brown,  heavy,  more  copious,  and  even 

Ltiited  in  a  mass.     Ii  appcan,  that  the  acid  was  not  yet  decom- 

tHd  not  sm-     posed  :  but  I  could  not  obtain  crystals  equally  while  and  pure 

"^^  with  those  afforded  by  sublimation,  as  Mr.  Berthollet  did, 

ous  of  knowing  whether  a  fresh  quantity  of  oxide  of  tin 

eprive  the  acid  of  tannin  tjiiirely,  I  added  to  thelirjuut 

of  oxide  of  tin,  and  eiaporated  till  about  100 

grammes  of  liquor  only  remained.     It  passed  ihraui>h  the  filter 

clear  and  colourless,  and  precipiiatcd  neither  sulphat  of  iron 

nor  glue.     I  could  not  ub^Aiti  any  gallic  acid  by  evaporation. 

This  e\ptrinieiit  proi-cs,  that  it  is  very  difficult  to  free  gallic 

acid  completely  from  tannin  ;  and  that  by  repi-aiing  the  action 

loaoi    ofoxideof  tin  the  acid  is  decomposed.     Thus  no  doubt  Mr. 

"'         Proust  proceeded ;  for  this  chemist  observed,  in  his  memoir 

printed  jn  the  Annatcx  ile  CAiiuie,  vol,  42.,  that  tlie  oxide  of  tin 

he  employed  to  purify  the  gallic  acid  afforded  him  as  a  product 

only  a  colourless  iii->ipid  liqnor,  without  taste,  and  not  having 

the  »lightesi  eltect  oiiholutionsoi'tron  or  tincture  of  litmus. 

Mi'ieK-       As  to  the  means   proposed  by  Mr.  Bartholdi,  I    do  not 

^'j  imagine  ihey  can  be  employed.      Vcl,  as  I'je  aulhiw  neglected 

to  examine  the  producu  of  bis  operations,  I  thought  it  Decenary 

to 
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eat  kis  pscperimcnts,  anil  delermine  the  nature  of  ihe  results 
thatmislit  arise  from  them.  Wfth  this  view  I  p<iuretl  a  solution  Willi  red.  oxifc 
of  pitlic  add  or  red  osiilcof  mircury;  which  immediately'  ' 
became  brown,  and  gradually  ehmjed  to  black,  Thesolution 
TOO  acquired  a  deep  bro»ri  lint.  In  tbisstate  it  was  still  acidt 
gave  a  Hoe  colour  to  a  solution  of  sulpliai  of  iron,  and  precipi- 
tated plue ;  but  it  contained  no  mercury. 

I  builcd  this  liquor  on  a  fresh  ijuantity  of  okide;  when  It 
become  clear,  colourlost,  and  no  longer  contained  either  lannia 
org.dlicacid. 

Part  of  the  oxiiie  of  mercory  wo?  reduced:  the  rest  was  mix- 
fd  «ith  concrete  phosphoric  acid  [so  theoriginal3,bu1  nothing 
was  sublintcd  from  it  by  tfaeaciiun  of  lead. 

If  charcoal  previously  pnriiifd  be  employed  instead  of  red  With  e]iarrn|[. 
oxide  of  mercuiy,  the  solution  of  gallic  acid  loses  almost  entirely 
its  taste  and  colour ;  the  liquor  bi-comcs  green,  and  no  longer 
predpitales  glue ;  but  ii  still  gives  a  violet  blue  tint  lo  solution 
t)f  t-ulphat  of  iron.  Boiled  with  a  fresh  quantity  of  charcoal, 
the  hqtiid  becomes  colourless,  and  no  longer  produces,  any 
change  inl  he  solution  of  glue  or  of  sulphatof  iron.  Afteritis 
evaporated  lo  dryness,  a  brown  matl<.'r  reinaina  in  the  capsule 
which  precipitates  acctat  of  lead  of  a  dirty  gray,  and  nitrat  ot 
mercury  aad  muriat  of  tin  yellow  ;  so  that  we  may  consider  it 
OS  cxtraetive  matter. 

These  experiments  prove,  that  there  exists  no  process  forOnlrlobe 
purilyingStheele's  gallic  acid  butsubhmatiou;  unless  the  P'^'"m>^^ 
jHirtion  of  oxide  of  tin  employed  by  Mr.  BerthoUet,  which 
he  does  not  mention,  hasa  great  influence  on  the  result.     Yet 
the  inude  of  purilying  the  gitllic  acid  by  sublimatiun  cannot  be 
adopted,  if  we  wish  it  lo  retain  all  its  projicrtii-s.      The  different  hut 


I 


>be-ifl 


cboracters  exhibited  by  the  two  acids  mil  afford  proofs  of  this'    '    "^ 
astertion. 

Comparison  of  Ihe  cryilallizrd  and  lubliiucd  Gallic  Acidt. 

SeKeclea  cryttttHized  acid  imyniK  to  water  a  slight  lemon  co- Solution  of  tlte 
Jour:   (his  solution  grows  deeper  coloured  by  Ihe  action  of  ihe^.^j  '  '^'' 
air:  it  reddens  Jincture  of  litmus:  limcwatiir  produces  in  it  a 
te  cobor,  which  changes  to  (hat  ofpeachbloas')msifl(lelimc- 
^  excess,  and  on  addino  a  fi-w  drops  of  nitric  acid  'fyZatti* 
te  colour.     TLc  tame  phenomena  take  place  with  water  ofburtu*, 
ThU 


^^  HIBTOHT    or   THX   OALLI 

Thii  soltilii^n  tnkesa  colourmove  or  less  green 
ofjriclH,  liui  ii  nut  eluinged  by  carbonat  of  ammo; 
putnsli  chants  it  to  a  deep  brown ;  and  ammonii 
bniwii. 
a,      Wilh  gr('i'niu1)iliatofiroti  it »  ft  violet  blue,  which  iscunstantt 


^XCPis  dues  mil  alter  it.      With  nitrat  of  mercury  it  g 


y<>«s 


niCrmi  uf  nier- 

■cetat  aflend,   a  )pliiiw  prccipitale;  with  acclat  of  lead,  and  o 

oximnized  mu-  .   The  solution  of  ihisacid  is  not  altered  in  appearance  by  o 
'  igenisi'd  tnurialu-  acid, 

andglnr.  With  glue  il  gives  acopious  precipita 

KicliteT'i  *cid.  The  same  f  xpt!^ilnl'IlI^  were  made  with  thr-  acid  obtained  by* 
Richier'sprocessand  the  results  M'cre  siinilar,exceptthat  the 
precipitate  thrown  down  bj  glue  was  very  abundant. 

Solution  of  lub-      Sublimed  acid  of  Deyrux.     The  aululion  of  this  acid  by  hut 
'       water  emits  an  arnmalic  odour,  and  a  slight  oily  pellicle  is  per- 
ceptible on  Its  surface. 

This  solution  become*  brown  by  exposure  to  the  air.     It 

with  lime-         faintly  reddens  tincture  of  litmus  :  liraewatcr  gives  it  a  colour 

JJ^'^j  of  wine  lees,  which  an  excess  of  it  converts  to  a  fawn  colour. 

With  barytes  we  obtain  the  latter  tint,  and  the  liquor  is  ' 
diately  covered  with  an  oily  pellick. 

cirbonnted  Carbonat  nt  ammonia  produces  no  change  in  the  acid  liqnc 

■  that  of  soda  gives  it  a  fawn  coloi: 

pnre«lic«]iei^  Caustic  potash  browns  it  ciiDsiderably  :   vtiih  ammonia   the 

colour  is  lighter. 

lulpbat  of  iron.  If  a  few  drops  of  a  solution  of  sulphat  of  iron  be  dropped 
into  this  acid  li(|Uor,  a  blue  colour  is  produced,  which  soon 
ckanget  to  a  violet  blue.  Frrc|uently  however,  instead  of  a  blue 
colour,  we  have  a  deep  green.  This  no  doubt  drpendson  come 
peculiar  circumstances:  and  I  conceive  it.  may  be  attributed 
to  the  degree  of  o.tidationof  the  irun;  for  with  muriat  of  iron 
at  a  maximum  «e  have  conslanlty  a  green  colour,  Thii  effect 
is  less  striking  with  other  acliti:  the  infusion  of  gall),  ma d« 
without  lead,  always  retains  its  pure  blui'  colour. 

AVilh  uitral  nf  mercury  the  precipitate  is  blockish:  tliat  with 

BitntoTner-    RCetat  of  lead  is  fawn  coloured,  and  very  light.  -^^fc 

«rr.  BCfiat:  or     'Y^^^^  sulphats  of  line  and  copper,  uid  muriat  of  tin,  pn>diHg^| 

other  mitBllic    DO  ChaUgC.  ^b| 

-".  Oxijm- 


J 
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Oxigemied  muriatic  acid  browns  the  solution  of  gallic  acid,  and  oi^taiMl 
Wd  an  exoes  dap^ivea  it  of  colour.  muriatk  aoid, 

.  On  comparing  the  difference  of  the  effects  ef  these  acids,  it 
will  be  easy  to  appreciate  them* 

The  sublimed  acid  has  less  acidity :  it  is  decomposed  by  ihe  ^  iiibliflMd 
4ur:  ithasnoaction  on  barytes,  carh^nat  ofaromonia,  or  muriat  with  Saom? 
of  tie.  The  precipitate  obtained  with  nitrat  of  murcury  is  black-  ^u**^ 
ish»  instead  of  yellow :  that  with  acetat  of  lead  is  slight  and 
£swn  coloured,  instead  of  copious  and  white. 

Oxigraiied  muriatic  acid  browns  a  transparent  and  colqurlest  '    '  ^ 

solution  of  the  sublimed  acid,  while  it  does  not  alter  the  colour 
of  a  solution  of  the  crystallized. 

-  Lastly  the  sublimed  acid  does  not  constantly  produce  the  same 
colour  with  sulphat  of  iron,  and  does  not  precipitate  glue. 

If  it  be  eaf»y  to  point  out  the  characters  that  distingush  these  ^^    iSL^lT'^ 
two  adds,  it  is  difficult  to  explain  whence  their  difference  arises.  diS^rtocM 
Mr.  fienboUet  has  justly  observed,  Chat  Scheele's  acic|^  whea, 
not  purified,  contains  a  great  deal  of  tannin ;  and  that,  when 
purified  by  oxide  of  tin,  il  dnes  not  percipitate  glue. 

As  to  that  of  Mr.  Richter,  I  havealready  pointed  out  its  ana- 
logy to  ScheeMs:  yet  both  these  acids  appear  to  me  to  differ  Sublimed  add  . 
from  Ybat  obtained  by  sublimation.    The  latter  contains  a  small  jj^ta  H^^  ^^ 
quantity  of  volatile  oil,  which  is  combined  with  it;  and  which 
by  the  action  of  caloric  assumes  a  character  approaching  to  that^ 
of  oib  rendered  resinous.     This  property  may  be  ascertained  by 
dissolving  the  sublimed  acid  either  in  alcohol,  or  in  ether;  for  if 
the  liquid  be  evaporated  by  rubbing  it  on  the  skin,  we  shall  ex- 
perience an  effect  similar  to  that  produced  by  a  rcstn  dissolved  in 
alcohol.  « 

It  is  not  without  difficulty,  as  may  be  supposed,  that  we  can 
attain  a  complete  knowledge  of  the  nature  of  the  gallic  acid.  What  Is  Um 
Does  this  add  exist  in  galls  already  formed  ?  May  we  consider'*'^  adaf 
it  as  a  peculiar  add  i  or  rather  is  it  merely  the  result  of  the  conip 
bination  of  a  vegetable  acid  with  tannin,  extractive  matter,  and 
other  substances  exiftting  in  galb  ?  These  are  questions,  that  yet 
remains  to  be  solved.  I  have  attempted  by  a  series  of  experi* 
lilents  to  add  some  facts  to  thqse  that  are  known ;  and  if  they  do 
not  yet  lead  to  a  complete  solution*  I  conceive  some  new  results 
will  befound  in  them,  which  serve  to  explain  the  nature  and  pro* 
{lerties  of  the  gallic  Scid. 
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Examination  of  tic  Action  of  Calorie  and  of  Water  on  Nutgi 

Action  of  Caloric. 

Mr.  Dryinix  Iiavtng  examiRcd  in  a  particular  matiner  all 
products  of  tlie  disiillation  of  palh  on  &  naked  fire,  f  shall  cotC 
aider  only  the  acid  liqoor  obtained  from  ihcm. 

The  process  was  comiucti'd  in  the  maiinrr  indicated  by  that 
chemist.  The  fluid  in  the  receiver  was  aromatic,  a  liule  milky, 
tery  Hcid,  did  not  precipitate  glue,  «nd  gave  a  violet  blue  wirh 
Rulphat  of  iron,  which  changed  to  a  dirty  green.  Lime  and 
barytes  produced  a  peach- blossom  colour,  Nitrat  of  mercury 
threw  dowD  a  blackish  prcipitale;  acetat  of  lead,  arid  muriat  of 
tin,  awhile. 
th  Having  saturated  the  acid  liquor  with  potash,  I  obtained  by 
nv^tLraiof  *vaporationa  brown  empyreumattcniatter,whichon  the  addition 
acMicuid.       of  sulpburicacid  cmiltcd  a  pungrnl  smell  resembling  that  of 


In  Met. 


Ai^tion  of  Water  om  Nutgalh. 


JDiBBfeimted      Galls  finely  powdered  being  shnken  in  cold  water  for 

minntM,  the   titjuor,  when   Gllereil,  was  of  a  golden  yellow 

colour.     One  part  was  distilled  in  n  rcioi't  on  a  tand  heal : 

the  oibei  was  saturated  with  carbonat  of  soda. 

Bistitled  gait       1'"'  produce  of  the  distillation  was  a  clear,  colourless,  ftn<) 

»n  Bcidulout     slightly  acid  liquor,  that  precipitated  neither  glue  nor  sulphnt 

of  iron. 
i^atorated  irith      Tlic  liquor  saturated  with  the  alkali  was  evaporated  to  dry* 
""u'ri^aeS"'"     '"**'■    ^'"^   "**^  residuum    being   dissolved  in    distilled  water, 
aulded  and  dk-  sulphuric  acid  was  added  till  it  was  a  little  in  excess,  when 

flhc  tnixtare  was  distilled  in  a  retort.  The  products  w*re  ex- 
amined in  succession.  First  a  fluid  came  over  without  taste 
or  smell :  soon  after  the  liquor  was  acid,  but  contained  neither 
sclphnri^  nor  gallic  acid. 
Withboiline  1  made  a  similar  experiment  wirh  boiling  instead  of  coM 
""'"■  water.    The  liquor  remained  turbid,  though  filtered.     Being 

Lnbjected  to  distillation,  and  combined  with  soda,  in  the  Mina 
MUUier  BS  the  preceding,  I  obtained  tbe  same  leiults. 
Ilteac 


lii^K 
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^nHieic  experimcnls  su<:sntcd  tome  the  existence  of  a  acid  A  ft*«  scid 
'Vmilf  Fonncil  in  gulls,  and  the  possibility  of  obmining  it  by 
(iistillalton. 

Accordingly  1  lirali-d  lo  ebullition  in  a  common  alcmliic  a  Obtained  bjr 
kilBgrararoe'[2lb.  3o;t.  6dr.  avoird.]  of  galls  coanwly  powder- ^^^'J^"' "''"' 
ed,  with  double  the?  weight  of  water.  The  distilled  L»iuor,  as 
Mr.  Deyeux  obsertod,  wat  a  little  milky,  Hromntic,  and  dd 
standing  drpusiied  a  little  l^ocuk'nt  sediment.  I  changed  the 
receiver,  wlirn  about  ttvu  thirds  of  the  liquor  bad  come  over, 
and  I  coniinuL-il  die  distillation  till  it  became  coloured. 

The  Unit  product  » as  acid;   reddened  tincture  of  litmus;  irt.  product, 
and  had  no  acliun  un  lime  or  baryles  water,  nitrat  of  raercu- 
fy,  acvtal  of  lead,  aulphat  of  irnn,  or  glue. 

The  spcond  product  was  turbid,  coloured,  a  Utile  eiupyreli-  Cnd.  producb 
matic;  its  acidity  was  mure  marked;    and  it  precipitated  the 
raetBilic  solutions  above  mentioned,  but  did  nut  act  on  glue. 

Each  of  these  acid  liquurs  M-as  saturated  with  potnsh.    The  Sniunled  icill 
fir^t  yielded  a  foliat.d  salt,  which,  on  the  addition  of  sulphuric  '"""*''■ 
Bcid,  gave  out  a  smell  of  aselic  acid.     Part  of  this  salt  wat 
dissolved   in  distilled  water:    the  excess  of  its  biiw  was  accu- 
rately saturated   by  nitric   acid,  and  nitrat  of  mercury  at  a 
minimum  was   adilcd  to  the  solution  ;    when  a,  precipitate  was  Proofs  of  the 
formed,  which  had  all   the  clutrACIers  of   acelal  of  mcKury. 
To  Convince  myself  still  farther  of  the  presence  of  atetic  acid, 
[  iTVaied  the  neutral  acclat  of  potash  in  thcsaine  Inaniier,  aiid 
il  afforded  me  the  same  results. 


1 


d  being  Ihe  . 


The  seciind  product  wa: 
luanncr.     The  lifiuor  bee 


saturated  with  pdta^h  in  the  same  find-  pr*"'"*^ 
v  V  i        II'  I    afforded  I iml' 

—  ■  iry  brown :    a  slight  |«llicle  ,„  p^^. 


formed  on  the  surface*  which  increased  during  the  evaji 
tion:    thcsaline  mailer  Was  higlily  coloured  and  empyn-uma- 
tic.    Being  subjected  In  the  same  trials  as  ihe  prpcediiigj  simi- 
lar appearances  were  observed. 

These  experiments  lea v«  no  doubt  of  ilic  presence  of  acetic  Ttn 
acid  in  gallt :  ihcy  prove,  that  it  may  be  obtained  by  Histilla-  **  ' 
tiun  with  water ;  and  that  caloric,  when  ii  acts  more  directly  by  m* 
on  thit  acid,  Incilitates  its  combination  with  a  stpall  quantity  ealorii 
ot'  nnpjreumnlic  oil,  and  perhaps  with  a.  little  lanntn,  the „ipy, 
pn-ienO.-  of  which  is  not  demonstrable  by  slue:  but  as  thisoi'- "od  piir- 
_  ijjigi^-  acts  un  sulpha!  of  irop  in  the  same  manner  a*  the  sub- 


bipi  tannin^ 


ft 


limerf 


d 


V 


go  UXtTO&Y    or    THE   GALLIC    ACID. 

and  with  aro-  limed  acid,  we  must  presume,  that  there  is  a  kind,  of  analogy 
iit«id  of^empy- '"^  ^^®*'"  composition;  admitting  however  this  difTerence,  that 
reumatic,  when  the  sublimed  ac*d  contains  no  empyreumatic  oil,  but  a  parti* 
***  *°*    '         <ular  aromatic  volatile  oil. 

The  oil  ihown.  fpjjj^  ^jj  ^^^^  \^  detected  by  dissolving  the  acid  in  very  pure 
sulphuric  ether,  and  adding  a  little  water,  when  a  few  drops  of 
oil  will  be  seen  floating  on  the  surface,  which  disappear  on 
shaking  the  mixture, 
eanitlc  potash.  If  a  concentrated  solution  of  caustic  potash  be  employed 
instead  of  water,  a  white,  milky  substance  is  separated,  whicli 
requires  a  large  proportion  of  water  to  dissolve  it,  but  the  li* 
quor  still  remains  turbid. 

The  ethereal         This  ethereal  tincture  yields  a  fine  blue  colour  with  sulphat 

tincture,  ^ . 

'  of  iron. 

and  its  real-  Evaporated  in  the  open  air  it  leaves  a  shining  substance, 

very  acid,  separating  in  scales,  and  having  the  appearance  of  a 

varnish. 

The  same  phenomena  take  place,  if  galls  be  digested  in 

ather  ;  but  the  substance  contains  tannin  in 'addition. 


Examination  of  some  earthy  and  alkaline  gallats. 

FaAher  proofo      Thousrh  it  appears  to  be  demonstrated,  that  acetic  acid  ex* 

iff  atetic  acid    Jstj  ready  formed  in  galls  we  cannot  too^much  multiply  proofs 

^  in  confirmation  of  its  presence ;  and  to  demonstrate,  that  this- 

acid,  combined  with  other  substances,  constitutes  the  gallic 

acid. 

%y  lbniiiiig>.dif-      With  this  view  I  formed  gallats  of  limo,  barytes,  potash,  and 

ftreat  gallaU.    soda.     These  neutral  combinations  afforded  a  violet  red  colour 

widi  a  solution  of  sulphat  of  iroir,and  scarcely  precipitated  g(ue 

while  the  acid  employed  had  the  property  of  forming  with  it  a 

copious  precipitate.     On  these  salts  dried  I  poured  some  very 

weak  sulphuric  acid ;  I  distilled  them  with  a  gentle  heat,  and  I 

always  obtained  acetic  acid. 

The rcfidttam        ^^^  retorts  contained  a  very  deep  brown  matter.     I  crystal* 

aK<xd  no  proof  li^ed  the  salts  that  were  preceptible  of  it,  and  obtained  sulphats. 

*  77  The  supernatant  mother-watir  had  the  property  of  slightly 

*       *         ■ 

,  browning  the  soliition  of  sulphat  of  ifon;  but  this  appearance 

docs  not  prove  the  presence  of  gallic  acid,  for  the  black  colour 
crC  the  mother-water  was  sufficient  to  give  it  this  hue. 
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If  one  of  the  gallats,  that  of  soda  for  instance,  be  treated  with  Gallats  treatei 
charcoalythetannin  will  be  entirely  destroyed,  so  that  the  solution  ^  ' 

will  no  longer  precipitate  glue;  and  after  rq)cated  boiling  with 
fresh  portions  of  charcoal,  it  will  no  longer  act  on  sulphat  of  iron* 

The  liquor  being  afterward  evaporated  to  dryness,  and  distil-  i*i|l  !»▼•  •cetic 
led  with  very  weak  sulphuric  acid,  we  still  obtain  acgtic  acid. 

I  shall  not  insist  any  farther  on  the  possibility  of  obtaining 
acetic  acid  by  decomposing  gallic  acid.     I  might  mention  the 
experiments,  which  would  tend  to  support  the  preceding,  but 
entering  too  minutely  into  these  particulars  would  add  nothing    ■ 
to  the  facts  I  have  already  adduced. 

I  shall  conclude  with  an  experiment,  which  appears  to  me  Examiiiatioii 
important.  The  object  was,  to  establish  the  nature  of  the  elastic  prodocSTlT 
fluids  resulting  from  the  complete  decomposition  of  the  gallic  decompotiag 
acid  by  beat.    Mr.  Deyeux  has  announced,  that  he  obtained 
only  oxigen  gas,  and  carbon.  Mr.  Berthollet,  who  repeated  the 
experiment,  says,  that  he  had  no  oxigen  gas,  but  constantly  car* 
bonic  aeid. 

These  results,  of  which  no  other  vegetable  acid  furnishes  an 
example,  ceuld  pot  avoid  excitini;  the  attention  of  chemists. 
In  fact  it  is  difficult  not  to  ad'tnit  hidrogen  in  the  composition 
of  gallio  acid  ^  and  Mr.  Fourcroy  has  expressed  his  doubts  on 
this  subject  in  his  System  of  Chemical  Knowledge,  but  the 
question  is  not  yet  dedded  b^*  experiment . 

In  consequence  I  heated  gallic  acid  in  a  retort.   *  The  fire 
was  gradually  raised  till  the  retort  was  red  hot.    During  this  ac« 
tioQ  of  caloric  I  obtained  several  jars  full  of  elastic  fluid.     The  The  flnt  por« 
first  contained  only  atmospheric  air;  the  others  carbonic  acid  ^^  retort,  «f^ 
gas:  at  least  the  gas  had  all  the  characters  of  thin  acid;  but  terward  eaibo- 
the  pheuomena  that  occurred  during  the  decoinposition  of  the  "^  ^    ^^ 
gallic  add  led  me  to  suspect,  that,  if  any  hidrogen  gas  had  been 
evolved,  it  could  exist  only  in  a  very  small  quantity,     I  did  no| 
satisfy  myself  therefore  with  the  trial  by  limewater,  and  the  ex-» 
tinction  of  a  taper  in  the  gas.     Having  perceived,  that  hidrogen  mixed  witk 
gas  mixed  with  agreat  deal  of  carbonic  acid  gas  cannot  be  fried,  ^*dJo«cenir* 
because  this  acid  acts  too  promptly  on  the  flame  of  the  taper, 
I  passed  a  little  caustic  potash  into  the  last  jar  of  gas;  agitated 
it,  absorbthe  carbonic  acid ;  and  then  immersed  u  taper  in  the 
residual- gas,  which  bunit  with  flame,  and  thus  afforded   me  a 
proof  of  the  presence  of  carburcttcd  hidrogen. 

The 
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Bsseofiallio        The  gallic  then,  tike  other  vegetable  acids,  i«  eomposscd  of 
•adcirbon,      Dxigen,  hidrogen,  und  carbon.     If  but  a  small  tiuantily  of  hi- 

tjrogeii,  can  be  obtained,  it  is  bec«.U5i!  water  it  formed  during 
fhe  decompotitiai)  of  the  acid,  so  that  the  liidrogen  passes  over 
only  wheif  very  Uitic  oxigcn  remains  to  net  on  the  carbon. 
I  have  attempted  to  show,  that  the  gallic  acid  i»  a  compound. 
Il:i  formation  by  Schcele's  process  appears  to  rocto  favour  ihik 
opinion.  In  fact,  if  ihe  quantity  of  acid  pxtmcled  from  the 
aqulous  infusion  exposed  to  the  air  be  compared  with  that  a''- 
forded  by  sublimelion,  I  conceive  it  is  not  difficult  to  account 
ofSobecU.for  the  increase.  There  can  be  no  doubt,  that  acetic  iicid 
med  in  the  liquor,  which,  acting  on  a  portion  of  tannin  and  e» 
tractive  matter,  const!  tutethegallicacidorScheele:  butthiscom 
binationisrendrrcdmorcintimat*,  andsoniewhaldiSerent,by  th« 
action  of  icaloric  ;  of  which  wc  have  a  proof  when  the  acid  is 
n)e4  Kid,  obtained  by  sublimation,  for  not  only  is  the  t:inn in  decomposed, 
but  the  acid  remains  combined  with  a  vuhilile  oil  which  is  for- 
med. Perhaps  this  acid  contains  a  small  portion  of  tannin  in, 
Tcry  intimate  conbinHiion,  whence  nodonbt  arises  its  properly 
of  giving  a  momentary  blue  with  sulphat  of  iron,  though  its  pre< 
icnce  cannot  be  demoiwtrated.  This  acid  then  must  have  dif- 
ferfnt  properties  from  that  of  Scheele;  and  if  it  were  possible  to 
assimilate  it  to  other  vegetable  acidi,  the  benaoric  would  it  be 
...  that,  which  it  would  have  the  greatest  analogy.  May  it  be  con- 
tton  of  (he  sidcrcd  however  as  a  modification  of  the  gallic  acid  *  I  think 
B*"'"^-  pot.  It  \i  the  bame  with  other  vegetable  acids:  and  it  is  probable, 

A«U»<the       that  there  exists  no  modification  of  ihem.     The  acetous  app«rs 
wily  .egrtablB  j„ ^f.  ,},(,  ^^^  vegetable  acid  :  it  d.BoIvcs  and  remins in  various 
fbiiiiinfr  cMhen  proportions  a  number  of  the  immediate  products  of  vegetables , 
hy  t»riuu»»d-   a^j  [„  ,1,^  jirocesses  lo  which  we  subject  vegctnblc  substances, 
inaiely  combi'   "e  facjlilaie  its  combination  in  a  more  intimate  manner;  and 
nedwiibit.       frequently  even   augment   the  quantity  of  ihla  acid.      Already 
several  chemists  have  admitted  ihe  possibilily  of  the  acetic  acid's 
dissolvingandremaining  combined  with  fixed  and  empyreumatic 
oils,  and  animal  matters;   they  have  even  gone  so  tiiras  lo  imi- 
tate acids  of  ihis  sort.     The  formic,  pyrolipic,  pyrutartarous, 
an^  pyromucous,  have  been  classed  by  Messrs.  Fourcroy  and 
Vai^guelin  anoug  the  compound  acids :  it  is  the  same  with  lh« 
teciip, 
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Uciic,  (he  cumgiosi lion  of  which  was  pointed  out  at  the  um« 
c  Ifj  lliute  chemists,  Mr,  Thenard,   and  myself:   lastly  we 

rivfi  proof  too.  acconlinp  lo  Mr.  Thenard,  of  the  exiilance  of 
i  acid  in  the  urine  and  sweat,  as  well  a*  in  the  Kbacic  and 
WonicfLcid;.  I  loighl  farther  add  to  thi-scobsenationi  (ifwe 
wrrc  not  penuaded,  tiiat  rhe  acetic  add  n  found  every  where) 
lh»(  itcxi&is  in  ihc  vegt  lahli^  a^  in  animal  matt^TSr  where  il  ii 
•  iniwt  alwai'tinasiateofciiiiibination;  und  that,  ane<fuilibri- 
taa  inihe  proportions  bping  once  esliit)]ished,  it  gives  rise  lo  com- 
pound* hitSicrto  unalterable,  and  the  affinity  of  which  cannot 
bo  dewroyed,  but  by  reducing  ihem  to  their  primary  element*, 
£>u£?n,  hidrogen,  carbon,  and  niirogcn. 

From  the  facts  announcra  in  ibis  memoir  it  follows: 
1st.  That  the  gallic  acid&of  Sclteele  and  of  Richler  difTrr  es*en-  Recipitt 
lially  front  ihat  obtained  by  sublimation;  and   that  the  crys- 
tallized is  preferable  a*  a  reagent,   on  account  of  the  conttant 
uniformity  of  the  colour  it  pvta  with  iron. 

Sndly,  That  tbis  acid  Eippean  to  be  «<>mposed  of  acetic  acid, 
tannin,  and  extractive  matter;  and  that  it  cannot  be  com-. 
|)letely  frei-d  from  tannin  by  crystallization. 

Sdly,  That  the  acid  obtained  by  sublimation  contains  no 
tannio,  at  least  that  can  be  ascertained  by  acting  on  glue; 
and  that  it  cannot,  on  any  occasion,  supply  the  place  of  tits 
crystallized  arid. 

4thly,  That  the  sublimed  acid,  appears  likcwiK  to  be  com- 
posed uf  acetic  acid,  united  with  a  peculiar  aromatic  vola- 
tile oil. 

Stilly,  That  by  means  of  water,  poured  info  the  ethereal  tinc- 
ture of  plU,  or  ether  containing  the  sublimed  acid,  an  oily 
matter  n  wparated. 

6thly,  That  there  is  ito  process  known  for  purifying Schetle'i 
acid  completely  j  that  ii  to  aay,  we  cannot  lake  from  it  tha 
whole  of  its  tanniu,  without  reducing  il  to  the  state  of  acetic 
acid)  which  proves,  that  the  portion  of  tannin  it  retains  i* 
iieci-ssary  to  constitute  gallic  acid,  aiul  lhat  (o  ihifc  are  owing 
in  c.xcdlent  propertirs  in  the  art  of  dying, 

TUily.  That  the  red  oxide  o)  mercui};,  and  oxide  of  tin,  ai 
veil  as  carbon,  dcc»mpoBe  this  acid. 

t0thly,  TliUl  by  diililLiiig  galls  with  water  acetic  acid  may  ba 
9buioedi 
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obtained ;  and  Aat  it  is  by  the  assistance  -of  caloric  acting 
more  immediately  on  galls,  that  a  more  intimate  union  between 
tbe  aciH  and  the  tannin  is  effected. 

9thly,  That  the  earthy  and  alkaline  gallats  likewise  afford 
acetic  acid  by  their  decomposition. 

ipthly,  and  finally,  That  galUc  acid,  like  the  other  vegetable 

acids,  is  composed  of  oxigcn,  hidrogen,  and  carbon. 

.If  these  results  be  accurate,  we  may  conceive'  it  possible, 

•       to  accomplish  ite  synthesi^;  or  some  trials  that  1  have  already 

♦  made    give  me  the  hope  of  succeeding  in  it*    I  shall  do 

myself  the  honour  of  imparting  the  farther  resulte  of  my  in- 

dmry  t?  ^^®  c^***>  '^  ^^^y  should  be  worthy  ite  notice. 


XI. 

Qbiervatwn*  en  the  Soda^  Magnesia^  and  Lme^  contained  in 

the  Water  of  the  Ocean  ;  shewing  that  they  operate  advan>* 

iageombf  there  by  neutralizing  Acids^  and  among  others  tho 

S^tic  Acidf  and  thai  iiea-Water  may  he  rendered  fit  for 

•  .washing  Clothes  without  the  Aid  of  Soap  ^    By  Samuel  L« 

MlTcmiL,  q/^eu?  ForL 

\fCoiktinued  from  p.  392  of  Vol.  XVI J 

Observations  J|.  FIND  on  experiment  thaf  carbonate  of  soda  thrown  inta 
and  Hc\s  re-  ocean  water,  immediately  renders  it  turbid,  the  lime  and  mag« 
^mponent  fi^^i^  instantly  turning  milky  on  their  disengagement  from 
parts cobUined  x\jsi\x  respective  portions  o/  acid.  To  make  the  water  fit  for 
and  tbe  useful  washing,  so  much  soda  must  lie  added  as  not  only  to  effect  a 
application  of  completo  precipitation  of  those  earths,  but  to  render  the  water 
^^  sufficiently  lixivial  or  alkaline.     It  will  then  exert  its  deter- 

gent and  purifying  powers. 

Having  entertained  doubts  at  ^t^t^  whether  the  water  ought 
iy)t  to  be  dccantod  of  afu*r  the  lime  and  magnesia  had  settled 
to  the  bottom,  or  whether  it  would  not  require  straining  or 
^tcring  to  x<  i;der  it  fit  for  us'*,  I  convinced  myself  by  expwri- 

m«nt 
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fnt  that  foul  linPii  cooid  be  rendered    dean  mid  white  h;^  ObKrvations 
being  washed  in  alhuliz' d  ocean  watii  wliidi  cotitaim>d  its J^^^^^ ,^ 
wjiolc  quantity  of  prfcipitatod  earih  c!itfu*ieii  thmui'h  it,     1  ronipoiieiii 
raihiT  ihink  ihesnidl  quantity  of  those  impalpablp  ami  *'hit*'g,ii^*^g'J,''J^^ 
particles  which  ndhea-  to  irn-  ii!]''n  worn  tip«5  the-  i'<»\y  will  *"'■  t***  jurfnt 
be  advantaeeous  and  ,wholrt<imc.  as  the  flirts  and  other  pr-  thrtflHitL'" 
incnts  will  th'-reby  be  enabUNi  to  noutniliat;  a  portion  of  the 
acid  and  oftenlimfsnoxions  matter  furnifl  from  the-swi^al  and 
'Hher  rsCR'tions  of  tJie  skin,  &c.     Thus  thiy  will  b'-  rather 
servicrable  than  oliirrwise,  and  as  bolii  arc  in  their  carbonati-d 
state  (having  borrowed  fixed  air  frum  the  suda)  they  cannot 
dg  any  hano. 

The  general  infcrrnccs  from  ihe  whole  of  the  preceding 
reasoning  are  these:  l.Allialine  substances,  such  aj  mag- 
ocsia  and  more  pourrfully  lime  ^id  soda,  are  pi'  ntit'iilly  disr'' 
U-ibuled  through  the  ocean,  to  keep  it  from  bicoming  foul,, 
unhealthy  and  uninhabitable,  which  doubiles8Wiiuld.be  ibe- 
caM>if  the  sulphuric,  septic,  and  inuriutic  acids  abounding  iq- 
il  vn-K  not  nfutraliwd,  2.  Where  either  of  these  acids  is  but^ 
imprrfL-cily  saturated,  as  happens  when  they  are  nniied  witti 
magnesia  and  lime,  they  decompound  soap,  let  luosa  ils  grease,' 
and  become  unfit  for  washing  by  aid  of  ihut  material.  3.  If 
sudn  or  tuirilla  is  added  to  ocean  uat-r  in  suiFlcieul  quantity 
and  the  water  lixiviated  or  alkalized  the  earths  will  uf  course 
be  precipitated  and  the  acids  neulrulized.  4.  In  ihis  stale, 
dirty  linen  may  be  cleansed  in  il ;  and  men  at  sea  be  thus 
enabled  to  have  their  clothes  washed  wiilwui  the  aid  either  of 
soap  or  ii(  fresh  water.  5.  For  this  purpose,  a  (junnlily  of 
barilla  or  soda  should  always  be  provided  as  an  article  of  iho 
ship's  slores.and  issued  to  the  men  on  washin;;  days.  6.  Thus 
by  the  operation  of  this  alkaline  salt,  a  sreat  proportii-.li  'jf  the 
nastiness  and  infection  bred  in  ihc  clothes,  bedding  a]>d  1<erths 
of  persons  at  sea  might  be  prevented,  and  the  crews  and  pas- 
K-ngers     so    far   preserved  from   fevei-s    and  dy*ntirses.      7. 

*Ho  more  rtmrn  would  be  occupied  by  water  casks  in  the  holds 
Hv«sets,  than  at  present.  S.  The  small  quantity  of  magnesia 
and  lirtie  adhering  to  ch^lhcs  washeii  in  this  way,  la  an  advan- 
I  lage  over  and  abin-e  what  lakes  place  in  using  fresh  water. 
And  9,  A  broad  and  noble  view  is  opened  of  the  ec^jnomy  of 
Pfovidencc  in  distributing  alkaline  salts  and  earths,  so  Ubenlly 
H^liiroughuut  the  tcrrB<iueous  globe. 


i 


r^^^^  AGlUCVLTLItL. 

^n^iQOUHt  vf  Ike  Improvemcttf  of  an  estennite  Tract  ^ 
Land*.     %RiciiAitu  l'uiLLiF3,  Esq. 

bproTernmi     'j^   ,j,e  j^^y   ign,;    tlio  waste  lanils  in  tho  township  of 

^wafte  iw  1  Bron-y-garlh.  in  the  iKirish  of  St.  Martio  in  Shropshire,  were 

dividecl  and  allotted  by  aii  agreement  enU-rwl  into  by  the  pro- 

Ipriolors  of  land,  without  any  ap(iiication  to  I'arnament. 
This  lownstiiii  is  sei^rat.U  from  the  caimtv  of  Deafai^h 
by  OlFa's  DjVc,  the  boundary  in  ^ncii-nt  times  between  the 
kingdoms  of  Mercia  and  Wali'9  ;  tlit^  iKiundary  here,  u  in 
other  aneulti*aled  parts  of  the  ciemarkation,  still  reniiat 
entire,  after  a  lapse  of  1000  years.  Upon  the  grotuid, 
■Whgre  the  improiements  detailed  in  my  paper  to  yon  are 
made,  the  desiendwiis  of  the  anciunt  Britons  fought  for 
their  independence,  and  for  what  remainid  of  their  ter-" 
ri'ories.  Upon  thin  spot  the  bands  of  Henry  II.  headed 
'  by  that  monarch  himself,  were  foiled  in  the  battle  of  Cdriog 
hy  Owen  Gwenyd4,  at  thu  hiad  of  his  brave  Welshmoii. 
The  township  on  the  west  of  Offa's  l>yke,  is  called  Oo^sn, 
i.  e,  n  place  of  grtwes,  because  there  the  slain,  who  Ind 
fallen  in  buttle,  were  buried.  Tho  posterity  of  the  two, 
once  hoRlile  nations,  now  contend  which  shall  croel  molt 
In  the  arts  of  peace.  This  rude  soil  is  now  no  longer  fcr. 
tallUi'd  by  the  blood  of  warriors,  but  by  the  unileil  labours 
of  Ein;|ishmen  and  Welshmen.  The  dyke  is  srill  pretty 
accuTAtely  the  line  which  separates  the  two  languafosa 
Weill)  is  generally  spoken  on  the  western  side)  Kngllsh  Ott 
*he  ^BRtcTn.  The  hills,  of  which  ihesB  wastes  form  a  part, 
^0  at  least  as  high  as  any  in  the  county.  Mr.  Archdeacon 
Corbet,  in  his  account  of  tho  agriculture  of  the  county  of 
Salop,  asserts,  that  the  hills  near  OsHestry  are  the  highest 
in  Shropshire.  -_ 

The  lands  in  question  are  part  of  the  same  chain  whidra 
composes  the  skirls  of  the  Bcrwyn,  a  mountainous  trac^;" 
^tending  widely  oyer  the  west  of  Denbighshire,  and  Uw 
contiguous  part  of  Merionethshire.      As  a  trareller  ap^ 
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uoftthet  this  country  from  Shrewsbury,  ft  line  of  highly  ImirroTemg 
letAtcd  ground  presents  itself  to  his  view,  extending  from 
r  the  Severn  to  the  neighbourhood  of  Wrexham.  This 
round  once  TorDcd  the  rampart  of  Wales,  though  now 
altiration  in  scverjil  of  its  parts  is  softening  tlie  ruughness 
r  its  aspect 

e  continuity  of  the  line  of  hills  is  broken  by  two  prin. 
v^'i-^g;  the  larger  is  that  of  Llangollen,  through 
1  thu  IX'c  flows:  the  other  is  watered  by  the  stream  of 
eiriog.  One  part  of  the  Bron.y-gsrth  enclosure  looks 
r  the  Usl-inentioned  Tallcy,  and  has  a  northern  aspect^ 
t  other  looks  to  the  cast,  over  the  plaius  of  Shropshire. 
*  Lime  is  found  in  every  part  of  the  line  which  diTjdra  the 
s  from  the  plains,  on  thi'  frontier  of  North  Wales. 
!  beds  of  limc-stune  in  some  places  lie  un  sand.stone, 
d  in  other  places  are  found  below  it.  Id  others  again  the 
iS  near  (he  boltom  of  a  hill,  sand-stone  occnpies 
e  middle  space,  and  Itroe-stono  is  again  fouud  upon  the 
imnit. 

In  some  respects  the  sand.stonc  works  well,  and  is  cf  a 
ipcrior  quality,  as  the  aqueducts  over  the  Dee  at  Ponlcy- 
Ity,  and  that  over  the  Celriog  at  Chirk,  sufliriently  prove, 
'he  sand-stone  in  the  quarries,  which  furnit'hed  materials 
for  building  these  aqueducts,  is  perhaps  equal  in  beauty  and 
dnrabitity  to  Bath  or  Portland  stone ;  and  the  limestone, 
.)U  least  in  one  quarry  near  Oswestry,  becomes  a  l>eautifiU 
rble.  In  the  lands,  spoken  of  below,  the  lime. 
inesttpplicd  me  with  manure,  and  the  sand-stone  forms 
larger  portion  of  my  fences. 
'•  The  paper,  which  accompanies  this  letter,  is  drawn  up 
JB  haste,  because  it  was  only  ver^  lately  that  I  dcler> 
tnined  to  be  a  candidate  for  the  notice  of  your  honourable 
Society.  But  all  the  itarls  are  fdthfuUy  and  accurately 
(Utied. 


Yoi 

Jamart)  1806. 

ToC.  T*VLOR,  M.  D. 


ara,  Sir, 

:  most  obedient  Servant, 
RICHARD  PHILLIPS. 
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Improtement    jtn  Account  of  the  Improvement  of  more  than  Ninety  ^cret  I 
"^  *■  of  Land  lying  uaste. 

In  the  year  lf)04  a  targe  quantity  of  waste  land  iras  dia  i 
tided  and  allotted  in  the  township  where  I  ike,  on  tbebor> 
der!  of  North  Wales,  by  priTate  agreement.  I  becotne  1 
possessed,  as  proprietor,  of  seventy  acres  of  these  lands,  t  '>' 
obtained  fihy  acres  more  by  two  leases,  each  for  twcatf  j 
one  years. 

The  wastes  consisted  of  tft-o  ditisions.  The  first  Kas  a 
piece  of  common  land,  surrounded  by  old  enclosures.  Tb'u 
portion,  though  raised  far  above  the  general  level  of  tin 
country,  is  much  less  elevated  than  the  larger  tract  herov 
after  to  be  described. 

The  portion  of  this  waste  allotted  to  mc  was  eight  a 
The  grass  produced,  while  the  land  was  in  its  natural  state, 
WHS  a  sour  rough  sort.  It  afforded  pasture  in  the  summer 
to  a  few  cattle,  horses,  and  sheep.  The  coldness  of  th« 
soil,  and  the  consequent  bad  quality  of  the  grass,  gate  thiii 
common  the  We  Ish  name  of  Rhog^  a  name  which  impliea  «  i 
tract  of  moist  land,  producing  a  coarse  sour  herbage. 

1,  i  began  my  improTcments  upon  this  allotment,  becanw 
it  lay  near  my  house.  The  fence  is  a  banli  four  feet  high 
from  the  bottom  of  the  ditch,  with  a  double  rail  at  the  top. 
A  double  row  of  quick  is  planted  upon  the  top  of  the  feac^. 
to  supply  the  place  of  the  rails  when  they  decay. 

The  surface  soil  is  about  six  inches  deep,  with  a  lubstrft*  | 
turn  of  bad  yellow  clay.  The  first  ploughing  was  in  Jui 
1804.  It  was  cro.ss- ploughed  and  harrowed  in  jVugust; 
ploughed  a  third  time  about  the  20th  of  September;  ma- 
nured about  the  end  of  the  same  month  with  one  thousand 
six  hundred  and  ninety  bushels  of  lime,  amounting  to  about 
two  hundred  and  clcreo  bushels  an  acre ;  ploughed  a  fourth 
time  in  the  middle  of  October,  in  small  butts  or  ridgea; 
sown  and  harrowed.  This  operation  of  ridging  was  pecu- 
liarly necessary  hero  to  carry  otf  the  surface  water,  which 
had  formerly  greatly  injured  the  land.  Twenty.foor 
buifaeU  of  DeTonshire  wheat  were  sown:  the  return  was 
about  two  hundnd  and  forty  bushels  (thirty  bushels  an 
am).      The  crop  was  one  of  the  finest  in    ii^Q.  county. 

LThe  cxpenccs,   as   appear   by  the   subjoined  table,  were 
J 
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f.  88  I5».  td.     The  wheat  was  worth  last  mouth  £.  13(1.  Impio' 
*  balance  in  my  faiour  is  j£.  40  Os.  llrf.  (j£.5  2».  7d.  an*^*"' 
re).     This  land  in  its  nBliiral  state  was  not  worth  fi»c 
s  an  acre.     When  it  is  laid  down  in  grass  it  Mill  bv 
lOf .  an  acre. 

e  beginning  of  October  1805,  the  stubble  was  har. 
d  off,  and  conveyed  to  the  farm.yard.  The  land  was 
a  ploughed,  sowed  with  tweniy-foiir  busbeU  of  wheat, 
I  harrowed  as  the  year  before.  This  is  not  my  usual 
crops ;  but  it  was  thought  that  old  common  land 
could  not  very  easily  be  exhausted,  and  I  nas  tempted  to 
lake  another  crop  of  wheat  by  the  high  price  of  corn,  and 
fay  the  circumstance  of  the  land  being  for  four  years  tithe 
I  free.  The  corn  now,  the  12th  of  January,  is  coming  up 
K  abundance. 

I  It  is  my  intention  to  laydown  this  lot  with  grass  seeds,  to 
a  with  oaU  in  the  spring  of  1807.     Oats  I  conceive 
t  be  the  br^t  grain  fur  the  next  erop,   because  the  land  is 

t  dry  enough  for  turnips  and  barley. 

'  The  second,  and  mueh  larger,  division   of  land>i  lying 

latt  extended  along  the  side,  and  reaches  the  summit  of 

,  which  is  equal  in  height  to  any  in  this  count) .       Ths 

ISpect   is,  for  the  most  part,    north  and  north-cast.     A 

:orrenl  run«  through  the  midst  of  this  tract ;  some 

of  the  lands  on  one  side  of  this  torrent  are  more  sheltered, 

and  have  a  southern  aspect. 

Lime-slone  is  found  on  the  lowest  part  of  this  waste,  not'  ■ 
far  from  the  bed  of  a  river :  but  the  steepness  of  the  ground 
above  would  have  been  too  formidable  an  obstacle  to  theh^ 
cnltiTalton  of  the  higher  lands,  had  not  lime-stunc  been  dii*4j 
roTcred  upon  a  spot  so  elevated,  as  to  enable  the  improvu 
to  convey  his  manure,  at  a  comparatively  light  expence,  t»4 
""elands  below.  id 

FThe  coals  indeed,  for  burning  the  lime,  are  brought  n)tfl 
teep  hill,  a  distance  of  four  miles.     The  ascent  up  whitf 

a  Conveyed,  enhances  considerably  the  expunce  of»| 


Upon  tliis  waste  the  lime-stone  is  at  the  bottom  of  t 

,  and  fortunately  upoi*  the  top  also.     The  snbstralumi 

i  DO  great  disUnceXtom  the  surface,  i^  saud.stone,  iu  soma 

places 
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Imjimitmtr,!  bosheh  of  lime,  the  same  qiianfity  as  111  the  last  IDPntiosed 
'  lot;  ploughed  a  ihiri)  timo,  and  eown  in  (he  ead  of  Octobpr, 
and  harroMcd,  Tfcc  quantity  uf  wheat  sown,  as  in  the 
last  loi,  was  40  bushels.  The  soil  is  here  parti;  sand  upon 
the  sand  rork,  anil  )iarilya  light  soil  upon  rammtl.  Hand 
labour  was  employed  at  a  f;rrat  expense  upon  a  stony  part  of 
thislot,  in  qiiantityaboiil  threracres.  The  wheat  plants  upon 
this  lot  are  of  as  proioiiilng  an  appearance  as  upon  either  of 
those  above  described. 

5.  The  other  lot   of  eight  acres,  obtained  by  the 
mentioned  lease,  is  not  yet  enclosed.     The  labourc 
now   (13ih  January)  cmployixl    u|)on   the    fence.     ] 
ploii|;hcd  in    January   1805,  and   harrowed  in  the 
month.     It  is  now  a  fallow  intended  far  pease, 
wonid  have  been  (irc|iareil  for  Hhe4t  and  sown;    but  liiii%   ' 
tn  suHicieut   quautiiies  f»r  all   my   improTcmcnls,    could 
not  this  year   be   oblniiicd,  at  the  only  rock  from  wkicb 
it  could  be  conveyed   at  any  reasonable  expense  to  these 
Unds. 

I  ivas  induced  to  offer  the  rents  above  stated  of  lO*.  a: 
14i.  an  acre  (in  the  last  case,  the  land  to  be  for  seven  yea 
rent  free)  because  1  was  confident,  that  these  wastes  were 
CApabte  of  improvement.  But  in  the  natural  slate  in  which 
I  found  them,  they  were  not  worth  2«.  an  acre.  They  Kf- 
Ibrded  pasture  to  a  few  half-starved  sheep  of  the  worst 
Welsh  breed  ;  and  the  sheep  did  more  damage  to  the  fences 
of  the  old  enclosed  lands  in  winter,  and  to  the  lands  them- 
selves, than  could  be  compensated  for  by  the  profits  which 
th«ar  owners  derived  from  tbem. 

The  ciosea  now  fenced  and  improved,  are  well  worl)i 
a  guinea  an  acre.     A   year  ago  they  were  not  worth  tvfm 

The  improvements  upon  the  first  four  loL<,  above  t 
scribed,  are  to  a  certain  degree  complete.     They  c 
fifty.thrce  acres  of  as  fine  green  wheat,  as  any  which  tj 
country  cantain<i. 

6.  A  sixth  close  of  thirly.two  acres,  allotted  to  me  a 
proprietor,  is  fenced  with  a  wall  six  feet  high,  and  one 
hundred  and  tun  roods  in  length .-  taont  part  of  the  wall  is 
pointed  with  mortar  on  the  oatsido;    the  rest  is  to  be 

pviataoj 


could 
wkicb 
these 

fe3^ 
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^^ptintcd  next  summpr.    The  lower  p&rt  of  (ha  allotment  Impronment 
is  boutidud  by  thr  fences  of  my  old  enclosoJ  lands.    On  the 
rxpowd  side,  towards  the  N.  W.  a  plaiitaiiun  is  inlrndetl, 
f}(ty  roods  in  Irngih,  and  twdvu  jardi  in  brctulCh. 

This  dote  was  almost  entirely  covered  with  gorsc.  There 
was,  as  1  stated  altove,  much  uf  this  plant  upon  the  liindi 
already  described.  My  first  operation  was  to  slork  up  the 
gorse.  I  ga>e  my  labourers  three  guineas  for  this  work, 
upon  this  iut  only.  They  ncre  also  to  have  the  gorse  for 
their  own  use,  which  «as  partly  used  for  fuel,  and  partly 
sold  by  them.  They  bold  it  at  5>.  the  cart  load.  1  made 
an  experiment  upon  hve  acres  of  this  close,  whcrca  plough 
could  nut  at  first  be  used.  After  the  gursewas  slocked  oIT, 
the  land  was  pared  and  burned;  and  the  ashes  were  spread. 
The  plough  could,  after  the  land  had  been  thus  trL'atcd, 
though  with  some  difficulty,  be  used.  I  ploughed  it  in  June, 
IMU5;  harrowed  it;  ploughed  it  three  times  more;  and 
sowed  it,  about  the  end  of  the  same  month,  with  turnip 
seed.  There  is  now  upon  the  land  a  fair  average  crop  of 
luniips. 

1  also  pared  three  acres  more.  Part  uf  this  was  burned, 
and  part  was  manured  with  dung.  Where  the  dung  was 
UiJ,  the  ground  was  trenched  about  nine  Inches  deep  ;  the 
sod  was  placed  with  (he  surface  downwards  within  the 
trench.  The  dung  was  laid  in  moderate  quantities  npon. 
the  sod,  and  covered  with  about  six  inches  of  soil.  Pota* 
toes  were  then  set  in  the  beginning  of  May  in  rows.  7''i^7 
were  hoed  twice.     The  prori'ne  wai  abundant. 

The  remaining  ^4  acres  of  this  indosure,  were  ploughed 
in  February  and  March,  1805.  Foiic'een  acres  were,  after 
one  plonghing,  sown  with  71  bushels  of  tilack  oats;  U 
acres  with  pease ;  and  three  acres  with  summer  vetches. 
The  ground  was  (hen  well  harrowed.  I  had  liKle  land  of 
my  old  enclosures  this  year  in  oats,  (t  was  my  wish  to  try, 
whether  a  crop  of  this  grain  might  be  obtained,  upon 
land  so  fresh  and  light  as  (his,  without  manure,  and  with 
one  ploughing.  The  first  promise,  howerer,  of  the  oats, 
was  so  bad,  when  they  began  to  appear  above  the  gronnd, 
tiiat  I  thftught  it  btut  to  throw  some  lime  upon  the  land ; 
not  so  b«neficial  to  the  crop  of  oats,   will  be  use> 

H 
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Impravenieiit    fol  to  any  Butceedins  crop.     I  therefore  mamired  18  arrests 
'  tIz.  all  the  land  ^  here  the  oats  were  sown,  and  part  of  that 
sown  with  pease,  with  4550  bushels  of  lime. 

I  obtained  from  the  71  bushels  of  oats,  a  return  of,  350 
bushels;  a  clean,  thin  crop,  intermixed,  indeed,  with  a 
little  fern.  The  pease  and  Tetches  produced  but  a  poor  re- 
turn. 

In  the  beginning  of  NoTember  my  teams  were  not  much 
employed.  I  sent  them  to  try  how  this  land  would  appear 
when  ploughed  up.  I  found  the  part  which  had  been  limed 
remarkably  mellow.  I  coneeive  that  this  faTonrable  ap^ 
pearance,  arose  from  the  length  of  time  that  the  lime  had 
been  upon  the  ground.  I  then  procured  scTcral  hired  teams 
in  addition  to  my  own.  It  was  all  , ploughed  np  by  the 
twentieth  of  the  same  month;  sown  with  95  -bushels  of 
wheat,  and  harrowed.  The  potatoe  land  was  sown  with 
wheat,  at  the  same  time.  The  six  acres,  which  had  not 
been  limed,  are  to  be  manured  with  240  bushels  of  soot. 
The  soot  is  now  in  wagi^ons  upon  the  ground ;  and  the 
first  favourable  day,  it  will  be  thrown  upon  the  land  as  a 
top  dressing. 

This  is  the  last  field  sown  by  me.  The  wheat  plants  are 
now  (January  13)  making  their  appearance  above  gronnd| 
and  look  well. 

I  intend  this  year  to  proceed  with  activity  in  the  improve- 
mcnt  of  the  following  allotmonfs,  which  still  lie  waste. 

7.  and  8.  One  of  these  lots  of  25  acres  I  obtained  in 
exchange  for  four  acres  and  a  half  of  old  enclosed,  arable 
land,  detached  from  my  farm,  of  much  the  same  quality 
with  other  arabldands  in  this  neighbourhood.  This  circum. 
stance  alone  proved  of  how  little  value  thescf  waste  lands  were. 
These  25  acres  were  an  object  to  me,'  as  they  lay  conti- 
guous to  another  of  my  allotments;  and  they  are  equal  in 
goodness  of  soil  to  any  upon  this  hill.  After  this  land  has 
undergone  the  process  dcscri!;ed  in  lots  2d  and  3d,  I  hope 
to  see  these  25  acres  of  eqtial  value,  acre  by  acre,  to  the 
four  and  a  half  which  I  gave  for  them. 

These  25  acres,  as  well  as  lot  8,  27  acres,  allotted  to 
me  as  proprietor,  will  be  improved  next  summer. 

9.  ThroQ 
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.  9.  Three  acres  of  steep  grouod,  that  can  ncTer  be  cul.  ImpfOTemem 

will  be  plaQled,  this  spring,  with  different  kinds 
t  forest  trees. 

i  The  table*  of  expenditure  are  below.  The  return  ta  the 
It  lot  has  more  than  repaid  all  my  espences  the  first  year  i 
i  the  return  promised  by  the  three  succeeding  lots,  U  lit. 
k  less  abundant. 

I  ir  1  Bin  permitted  to  lire  another  year,  and  to  enjoy  my 
nal  health,   1   hope   to  sec  148   acres   of  land,   which  was 
K  Ulely  almost  inlirtly  unproductire,  corered  with  golden 
ir  adorned  with  thriiing  plantatioaa. 

LOT  I.— 8  dcres. 

I8(M.  £.  t.    d. 

t  61  roods  or  fencing,  at  7 1.  per  mod  .         ■    22     8     0 

1  gate  and  posts      •         .         .         .         -IIU 

I  Winchester  bushels  of  lime,  at2|i/,  per  bu.  17  12     1 

Gu-riage     .         -        -         -         -         -S40 

1st  ploughiog,  iOs.  per  acre         •        •800 

3d  ditto  1 6):.  per  do.  .         .600 

Sd  ditto  10«.  per  do.  .         .400 

4lh  ditto  10«.  per  do.  .         -       4     0     0 

I  «eparatebarrowings, allSj. peracre— 5acrcs  0     0     0 

I  34  Winchester  bushels  of  wheat,  at  llf.   do.     13     4     0 

Labour 1   10    0 

180S. 
1  ploughing  and  harrowing,  at  15f.  peracrc    6     0     0 
^fil  Winchester  bushels  of  wheat,  at  Iti.     -     13     4     0 

LOT  IL— 21  Acrei,  Femed  by  Landlord. 

Bj{  roods  of  stone  walling,  at  I7s.  per  rood  72  13  4 
3  gates,  atU.  U.  each     .         .         .         .330 

£200  Winchester  bushels  of  lime,  at  2  J i/.  per  bus.  54  3  4 

Ctarriage 10  O  0 

1st  ploughing  atSOj.  per  acre       -         ■     21  0  0 

2d  ditto              at  15*.  per  do.         .          -      15  15  0 

13d  dit(o             at  lOf.  per  do.        -         .     10  10  0 

3  separate  harrowingH,  at  15*.  per  do.       -     15  IS  0 

71   Wiuehesterbuihelsof  wheat,  at  111.  per  b.  39  1  0 
Labourers  for  stocking,  leTelling,  clearing 

Hones,  and  ipreadiug  lime          .         .     15  5  2 
LOT 
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Inproremeiit  LOT  III. — 12  Acres^  Fenced  h^  Landlord. 

oi  wwte  buds*    ** 

U{  roods  of  stone  walling,  6  feet  high,  at 

I7s,  per  rood  •         -         .         -     22  10     6 

67|  roods  of  fencing^  with  stone  face,  and 

double  posts  and  rails,  and  haw  thorn 

quick,  at  10«.  per  rood  •         •         •     33  15     0 

58  roods   of  sunk   fence,  5  feet  deep,  and 

staggers  on  the  top  along  the  dyke,  at 

4s.  9d.  per  rood     .        .        .        .     13  10     6 

2  gates  and  posts,  at  1/.  Is.  each  .  -220 
1st  ploughing,  at  20f.  per  acre  -  •  12  0  0 
2d  ditto  at  1 5s.  per  do.  .  .900 
Sd  ditto  at  Ws.  per  do.       .         .       6     0     0 

3  separate  harrowings,  at  1 5s.  per  acre     •       0     0     0 
3250  Winchester- bushels  of  lime,  At^{d,  per 

bushel 33  17     1 

Carriage      -         .         .         .         .         -650 
40  Winchester  bushels  of  wheat,  at  1 1^.  per 

bushel     ^        .         •         .         .         -2200 
Labourers,  for  stocking,   l^elling,  and 

spreading- lime  '-        •        «        -830 

LOT  IV.— 12  Jcresj  Fenced  hy  Tenant. 

60  roods  of  stone  walling,  at  15#.  per  rood     45     00 
30  ditto  of  fencing,  with  single  posts  and 
rails  on  top,  with  hawthorn  quick,  at 
9#.  4d.  per  rood        .        .        .        •     14    0    0 
'    2  gates  and  posts,  at  1/.  1^.     •         .         •      2     2     0 
1st  ploughing,  at  20^.  per  acre      .         •     12     0    O 
2d  ditto  at  15#.  per  do.       •         -000 

3d  ditto  at  10;.  per  do.       -         -600 

3  separate  harrowings,  at  \5s.  per  do.       .       0    0     0 
3250  Winchester  bushels  of  lime,  at  %{d.  per 

bushel     •        -         «  ,      -        -         .»    33  17     1 
Carriage     -        •         -         •        •        *650 
40  Winchester  bushels  of  wheat,  at  11#.  per 

bushel     -         -v<         -         -         -22     00 
Labourers,  stocking,  levelling,  clearing, 

and  spreading  lime    ^        •        «        -     14    8     6 

Lar 
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LOT  VI.— »  Are*. 
>  roods  nf  stone  walling,  6  Tect  high,  at 
17^.  per  rood  .         .         -         .         - 
f  S  ditto  of  fencing,  at  9f.  4rf.  per  root! 
KS  gates  and  posl^,  at  1/.  la.  each 
1st  ploughing,  at  20*.  per  acre 
9d  ditto  at  15*.  per  do. 

^  M-parate  harrowings,  at  10*.  per  acre 
4550  Winchester  bushels  of  lime,  at3|rLpci 
bushel     ...... 

Carriage     .._.-. 
^1  bushels  of  oats,  at  3*.  4d.  per  bushel     - 

I  ditto  of  pease,  at  ii.  per  bushel 
1^  B  ditto  of  summer  Tctchcs,  at  G*.  per  buthel 
)  ditto  of  soot,  at  Bd.  per  bushel 
Sowing  the  same,  at  5*.  per  100  bushels 
1^5  Winchester  bushels  of  wheat,  at  lU.  per 
bushel      ...... 

Tiring  and  burning  5  acres,  for  turnips, 
■t  U.  16*.  per  acre  - 
*  S  extra  ploughings,  at  20.t,  per  acre 
[  S  ditto  harrowings,  at  10*.  per  do. 

Spreading  the  ashes,  at  2*.  StL  per  do.    . 
S  pounds  of  turnip  seed,  at  1*.  per  pouuc] 
S  hoeiugs,  at  7s.  per  acre         ... 
S50  roods  of  8  yards   square  of  stocking,  at 
1*.  per  rood,   for  |>otatoes 
Paring  3  acri-s,  at  II.  Gn.  per  dccc 
Labourers  for  clearing  the  gorse     - 
Ktto  lerelling  and  spreading  the  lime     . 

LOT  V— 8  Acres,  a  Fallo-.^  for  Peaw 
One  Acre  WaHe. 
1st  ploa^hing,  at  %Qs.  per  acre 
UuTOwing,  at  5*.  per  do.     ... 


93  10 

2-16 


.     24     O     0 


47     7  U 
8  15     0 


2  10 

0  12 


7  10 
3  18 


Total  amount  .{£.  1073     1     0 
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S  CIENTIFIC  NEWS. 

On  tke  Tempest  rfFeh.  18,  which  has  produced  manp  dreadful 
t  accidents  in  the  Channel, 

21*^*'^'®''?       1  HE  interesting  nature  of  the  observations  I  am  about  to 
on  his  sTstem    communicate,  appears  to  me  to  be  of  too  serious  an  importance 

concerning  the  jq  permit  any  con^deration  to  delay  their  publication,  to  which 
influence  of  the  ,     .  •         .        .  »      .•  • 

moon  upcn  the  I  wish  to  give  the  greatest  authenticity. 

vtather.  j  ^^y^  been  long  convinced  by  observation,  that  many  points 

in  tlie  course  of  the  moon  have  unquestionable  influence  on  the 
atmosphere,  although  the  causes  which  modify  these  influences 
are  not  sufficiently  appreciated  to  enable  us  to  predict  what 
events  may  be  expected  at  those  periods. 

I  add,  that  the  results  of  my  observations,  recently  completed, 
has  strongly  con6rmed  my  opini'^nin  this  respect,  and  has  inform- 
ed me,  that,  independently  of  the  influences  of  the  syzigies^  the 
quadratures,  and  the  two  apsides  the  n^des  of  the  moon  have  v«iy 
remarkable  influence,  but  more  powerful  in  some  particular 
cases,  as  I  have  succeeded  in  ascertaining. 

Of  3 1 1  nodes  and  contra-nodes  marked  in  my  collccton  of 
Observations,  177  have  eminently  distinguished  their  influence ; 
134  have  manifested  ho  particular  powdr.  The  difierence  is  43* 
in  favour  of  the  influence  of  these  lunar  points.  But  I  observe 
that  the  contra-nodes  have  somewhat  more  power  than  tha  nodesp 
and  that  especially  the  power  of  those  contra-nodes  which  occur 
during  the  half-yearly  period  of  the  sun's  being  north  of  the  line, 
deserve  the  most  seriousattention.  Thereareeven  circumstances 
wherein  1  find  that  the  ey^l  influence  of  the  contra-nodes  has 
nevf  r  failed  to  shew  itself.  I  shall  describe  them,  as  well  us  the 
details  of  my  recorded  obsenations,  in  the  next  jiumuart 
^letiorologiqtte. 

But  it  is  of  consequence  that  I  should  explain  to  the  public, 
that  the  teinpebt  uf  the  ISth  of  February  last  is  the  resnlt  of  a 
cotitra-noffe  which  took  place  the  evening  before,  under  circum- 
stances which  I  promise  to  explain. 

(To  be  continued, J 
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ARTICLE    i. 
Frndg  ioaard  a  History  of  PrussteUes*    By  Mr.  iPttOtrst.* 

XHB    Prussian  blae  of  the  tihopi  is.*  seldom  pure,   as  Impurities  of 
Scheele  had  already  observed.     Frequently,  beside  the  alu.  Pr"«i*n  ""« 
mine  which  Inakes  a  part  of  it,  we  find  silex,  carbonate 
arid  sulphate  of  lime,  sulphate  of  potash,  phosphate  and 
T^  oxide  of  iron,  sulphur,  ammonia  not  divested  of  animal 
oil,  &C.     Tostttdy  the  nature  of  this  combination  therefore, 
|t  is  indispensable,  to  use  only  a  prussiate  free  from  alum, 
and  sufficiently  edulcorated  with  acids  and  boiling  water.— 
It  even  appears,  according  to  a  remark  of  Berthollet,  that  Prussiate  tit 
the  prussiate  of  potash  can  attach  itself  to  the  Prussian  blue  P^^^^ 
so  forcibly  as  to  resist  ablution  to  a  certain  degree.     I  do  not  essential  to 
not  think  with  him  however,  that  the  surcharge  of  this  salt  iJ;^^^^''"'^ 
should  be  considered  as  an  element  essential  to  it ;  for  when 
the  blue  has  been  well  prepared,  and  such  is  to  be  met  with 
in  the  shops,  it  leaves  no  trace  of  saline  matter  in  the  resi« 
dawn  after  distillation. 

Prussian  blue  prepared  withoubalilm  has  a  coppery  ap.  f  ure  PrusfiMi 
pearance  like  the  best  indigo.     It  loses  only  forty*five  per  ^'^^' 
cent  by  combustion.   .  Its  residuum  is  red  oxide  of  iron 
without  any  mixture  of  foreign  matter. 

m 
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•  AcHon  of  Alkmlis. 

Trtttcd  with  The  blue  passed  through  caustic  potash  leatet  a  residuum ^ 
caiuhc  potash,  which  is  nothing  but  red  oxide  bleitded  with  alumtne.  tts 
colour  is  that  of  kermcs,  if  the  blue  were  of  good  quality; 
on  the  contrary  it  is  paj^  and  earthy,  if  die  blue  were  anr* 
charged  with  alutaihe:  so  that  we  may  form  a  pretty  good 
judgment  of  its  nature  by  the  colour  of  its  residuum. 
m^ybede-  Acids  acquire  no  colour  from  the  residuum  properly 

prived  of  all  its  washed ;  which  shows,  that  Prussian  blue  may  bedepriyedof 
all  its  acid  at  a  single  operation ;  but  for  thu  it  must  have 
been  very  finely  puWerized,  which  is  attended  widi  some  dif- 
ficulty. If  a  few  drops  of  alkali  be  added  to  water  coloured 
by  the  blue  recently  precipitated,  it  will  be  deprived  of  its 
colour  completely ;  and  in  this  case  the  oxide  separated  from 
it  will  hot  afford  the  least  trace  of  colour,  when  it  b  wetted 
This  seldom  with  an  acid.  In  the  process  followed  it  frequently  happens 
the  case.  ^^^^  ^^  ochry  residuum  retains  either  some  remains  of  blae,. 

that  have  not  boen  touched  by  the  alkali,  or  a  mixture  of 
prussiate  of  potash  and  ferruginous  alkaline  carbonate,  or 
all  three  of  these  blended  together.  I  shall  proceed  to  ex* 
amine  two  of  these  cases,  and  it  will  be  easy  toforma  judg* 
ment  of  the  third, 
Bluel<ift  in  the  If  ^OT  examplean  acid  be  applied  to  a  well  washed  rest- 
refiduum.  duum,  which  still  retains  Prussian  blue,  this  blue  will  not 
dlscoTer  itself  in  puWerulent  particles,  but  in  propoftioBi  «s 
the  acid  frees  it  from  yellow  oxide.  There  is  no  parti* 
cular  chemical  union  between  tiiis  oxide  and  Prussian  blue^ 
as  hitherto  has  been  supposed ;  at  least  we  have  no  positlTe 
indication,  that  the  metallic  salt,  called  prussiate  of  iron,  is 
susceptible,  like  so  many  others,  of  a  majcimum  and  intnt* 
mum  state  either  of  acid  or  of  oxide ;  and  if  the  mixture  of 
yellow  and  blue,  which  these  residuums  sometimes  offer  us^ 
be  not  green,  as  might  be  expected,  it  is  because  the  yellow 
oxide  always  co'tcts  these  remains  of  blue  in  tery  great  or* 
«€css ;  at  least  I  haTc  neter  found  tJie  blue  to  be*  aboire  one  or 
two  hundredth :parts. 
PruasiateoT  ^  proceed  to  the  second  case.     A  residuum  may  contain 

potash,  and      no  remains  of  blue,  if  it  were  well  pulverized,  but  it  easUy - 
iSS  cjfcrbo-    retains  the  two  salts  I  have  mentioned  above.     If  an  acid 
^^^f  he  th^  applied  to  it,  each  of  them  affords  abundance  of 

5  Uue 
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bhiF.  We  shall  examine  the  particular  mixture  u(  these  f  no 
salts  farther  on  :  but  if  tbc  ri^siduiim  have  been  washed  wilh 
care,  acids  will  not  gire  rise  to  more  blue.  This  trashinc^nDi 
is  Tory  tedious,  it  is  true;  for  [  have  been  obliged  to  pour  ^^J^^""' 
boilin;  -B-atur  at  least  twenty  times  following  on  a.  single 
tlrachm  of  residuum,  before  I  could  ubiain  it  completi'ly 
free;  but  when  this  is  at  length  accomplished,  acids  will 
dissokc  it,  wilhuut  an}-blue  bdng  produced. 

When  tbcse  residuumi  cfferfL-see  with  aeidi,  they  contain  ?^*'f"**^''™ 
carbonate  of  potash  or  of  lime.     The  former  may  be  carried  iioiaie 
off  by  ablution ;  and  the  second  will  bi;  delected  by  vinegar 
after  the  washing.     It  is  not  tlie  red  oxide  therefore,  that  IM  oxide  ef 
occasions  this  effervescence:  it  cannot  indeed  combine  with  |™||p'J|J^''" 
Ihu  carbonic  acid,    consequently  cannot  lake  it  from  the  buiiic  acid, 
pDtuh,  in  exchange  for  the  prussic  acid,  which  it  redes  to  it. 
In  nature,  as  in  art,  U  is  only  the  oxide  of  iron  at  a  mini- 
mum, that  can  combine  wilh  the  carbonic  arid. 

A  pound  of  Prussian  blue  of  tha  shops  of  fine  quality,  PtussUn  blue 
has  aSbrdcd  as  much  as  nine  ounces  and  half  of  crystallized  '"°'^^  ts 
pnijaialc  of  potash.     It  Js  by  no  means  uncommon,  to  find  putniii 
in  the  mother  water  left  to  itself  (rnncated  octaedra  an  inch 
in  ifiamcter.     If  the  blue  be  contaminated  with  sul|)huric 
acid,  at  least  four  cryslallizations  will  be  requisite,  to  fri'O 
the  prnssiate  entirely  from  sulphate  of  potash.    The  mother  Lixim  not 
water  contains  alumine,  sometimes  in  abundance,  sulphatc^"'^ 
and  phosphate  of  potii^h,  ferruginous  alkaline  carbonate, 
&c.     Hence  may  be  inferred  the  importance  of  employing  lUc  trystnli 
crysbtllized  pruKsiate  of  potash  in  analyses,  and  not  simple ',"1^^ 
lixivia  of  Prussian  blue,  as  was  formerly  done.     PrtissJatea-a  iist, 
of  potash  is  unalterable  in  the  air,  «  he'lher  dry  or  damp;  ^iJ^^^X".^ 
boiling  it  for  any  length   of  time  doeu  not  alter  i(a  nature: 
its  tute  is  iCwcctish,  and  slightly  saline,  leaving  after  it  a 
faint  impression  of  bitterness.     !t  is  insoluble  in  alcohol; 
which  wparates  it  from  its  aqueous  solution  in  a  white  snow 
with  the  lustre  of  mother-of-pearl ;  and  this  lustre  it  rotalnfl 
whendry,  so  that  it  mii^ht  be  mistaken  for  the  argentine 
;;aase  of  acetate  of  mercury.       Rcdisstflved  In  vater  it  re- 
produces  a  common  solution  of  triple  prus^iatc. 

Thi«  sail,  which  I  shall  term  a  trijilo  salt,  or  trisule,  in-  »hirh  i<  i  o-i 
J  to  dislingnlsb  it  from  the  rimplc  urussiate  of ''^       ' 
II 3  potash, 
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potiu.1t,  h  as  confirant  !n  its  qualities  as  the  most  pnfuct 
nrtitral  sails.  It  is  of  a  fine  lemon  colour,  which  it  nerer 
\ases  uithoul  chaiiging  its  slate.  For  this,  as  trell  as  fur 
itn  Dtbcr  twu  characteristic  properties,  that  of  crystallizing, 
and  of  rhanglng  (he  red  oxide  of  iron  blue,  it  is  inHebled 
to  a  portion  of  black  oxide,  which  is  essential  to  its  consti. 
tiitioii.  Without  this  oxide,  confiDCd  like  the  other  two 
elements  of  the  triple  prussiale  to  an  inrariablc  proportion, 
tliis  prusiiiate  in  fact  could  neither  cryslalfiEe,  nor  furm  blue 
with  solutions  of  iron,  the  base  of  which  is  at  a  maximum 
of  oxidation.  In  short,  it  in  from  this  jeiy  union,  that  the 
principle  which  saturates  the  potash  of  the  triple  salt  de- 
those  properties,  as  Bcrthollct  remarks,  that  singularly 
increase  the  analogies  it  bears  to  acids. 

In  this  point  of  view  we  may  add,  that  the  triple  pnissi- 
ate  occupies  a  mean  betwixt  alkaline  and  metallic  salts. — 
However,  when  we  reflect  on  one  property  of  this  salt, 
which  will  be  mentioned  below,  it  is  dillicult  to  say,  whe. 
ther  it  be  to  the  prussic  acid  simply,  or  to  (he  combination 
of  tliis  acid  and  potash,  that  the  oxide  of  iron  attaches  O- 
wlf,  when  it  conTerts  the  prussiatc  into  a  triple  salt.  Thus 
much  is  certain,  that  we  do  not  yet  byanymeaus  know 
what  appearance  or  properties  a  prussic  acid  might  hare, 
that  should  be  ciimbiued  with  the  prcrine  duse  of  black  o^i- 
Mc,  by  means  of  which  it  can  furnish  a  triple  prussiate. 
By  treating  this  oiidc  with  prussic  acid  wo  can  form  Prus- 
sian bine,  but  not  that  kind  of  ferruginous  acid,  which  i» 
capable  of  converting  potash  into  >  triple  salt.  Of  this  wo 
must  not  lose  sight;  for  it  is  well  ttnown,  that  Prussian  blue 
is  not  of  a  nature  to  combine  with  potash  without  leaving  s 
rwidunni.  In  short,  the  triple  prussiate  divestad  of  its  al- 
kaline base,  if  I  may  so  say,  is  a  compound,  which  no  fact, 
no  appearance  authorizes  us  to  consider  rather  as  a  salt,  the 
acid  of  which  has  been  particularly  exalted  by  its  union  with 
the  oxide,  than  as  a  combination  perfected  altogctliQr  by  this 

One  property,  which  appears  in  fact  to  militate  against 

onr  admitting  the  prussiale  as  a  salt,  the  acid  of  which  is 

exclusively  united  to  the  black  oxide,  is  that  of  its  resisting 

tiie  action  of  alkaliou  hidrosulphurets.     If  these  reagents, 

which 


uliirh  tpare  no  other  known  metallic  salt,  have  no  action 
un  ttlt^  triple  (iru.sMatc,  we  are  to  a  certain  degree  justified 
in  pruauming,  that  the  oxide  of  iron  is  not  exclusively  at- 
facfieii  to  the  arid  of  the  triple  prussiate ;  unless  indeed  wc 
suppose,  that  the  aifinity  of  this  acid  Tor  the  ovide  be  so 
great,  as  to  defend  it  fruny  the  common  fate  of  all  other  os:- 
idcs.  We  shall  see  however  farther  on,  that  an  atTinity  so 
extraordinary,  unexampled  as  il  has  hitherto  been  in  ehc. 
tuiilry,  is  not  impossible.  I  proceed  to  the  trial  of  the  hi. 
drosulphurct  of  potanh  on  the  triple  prussiate. 

JIiJrosuli>huret  and  Triplf  Prustiali: 
The  hidrosulphuret  of  potash  or  of  ammonia,  even  as>  The  iripie 
sislcd  by  heat,  has  no  action  on  this  salt.     If  it  contained  F""'""^' 
any  rcioains  of  ferruginous  carbonate,  it  would  be  freed  bidnsulphu- 
from  them,  for  the  hidrosulphuret  decomposes  this  carbon-  "'*■ 
ate.     It  may  be  filtered,  if  necessary,    and  the  prussiatc 
will  nevertheless  crystallize  in  its  usual  form.     Such  a  result 
leads  us  to  acknowledge,  as  has  been  hinted  above,  a  very 
peculiar  intimate  combination  between  the  three  elements  of 
the  triple  prussiate.     But  wc  shall  presently  see  these  scry 
bidrosulphurels  contribute  to  our  obtaining  the  while  priis. 
■iate  in  all  its  purity,  or  that  combination  in  which  the  iron 
is  at  aminimum  slate  of  oxidation,  which  I  made  known  in 
my  former  tuemoir  on  Prussian  blue. 

IVhUe  Prufsiate. 
OvcTtt  lamp  place  a  matrass  containing  fifteen  or  eighteen? 
grains  of  prussiale  of  potash,  and  two  or  three  ounces  of 
hidrnsiil|ihuretted  water.  A  few  seconds  after  the  ebulli. 
tron  and  vapour  have  expelled  the  air,  that  occupied  the  up- 
per part  of  the  matrass,  drop  in  slowly  a  very  dilute  solu- 
tion of  green  sulphate  of  iron  from  a  phial,  into  which  a 
few  grains  uf  sulphurct  of  the  same  metal  hare  previously 
been  put,  in  order  to  keep  its  base  at  a  minimum  of  oxida. 
tion.  Immediately  a  precipitate  will  be  formed,  rendering 
tbe  liquor  as  white  as  milk,  and  so  it  wilt  remain  as  long  ai 
the  heat  is  kept  up.  This  is  the  precipitate  which  I  call 
while  prussiate,  and  is  the  same  as  has  been  obtained  by 
fonrcroy,  Vauquelin,  Davy,  and  no  doubt  all,  who,  pay< 
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ing  atlenlion  to  the  conditions  necessary  to  ensure  Mice«f, 
have  round,  that  Ihc  base  of  the  grocn  sulphate  might  be- 
come thai  of  a  prussiate  difiercnt  from  the  prussiatc  which 
has  fur  its  base  oxide  at  a  majuiauni.  But  as  the  black  ox. 
(dc,  ill  passing  from  one  combina,tion  to  another,  never  loses 
it»  disposition  to  acquire  a  surplus  of  a\igrn,  we  perceite, 
as  soon  as  the  matrass  is  remoTed  from  the  fire,  that  the  at- 
mosphere reacts  on  the  millty  mixture,  and  rapidlj  produces 
lints  of  colour,  which  gradually  diffuse  over  the  whole  s 
fine  deep  blue. 

This  product  may  be  obtained  in  another  way.  Let  fall 
prussiatc  of  potash  grain  by  grain  into  a  very  dilute  boiling 
solution  of  green  sul]ihatc,  and  a  precipitale  will  make  its 
appearance,  the  whiteness  of  which  will  resist  the  acCioii  of 
the  air  somewhat  longer. 

I  shall  add  a  few  other  processes,  which,  if  Ihey  do  not 
inrrease  eanvirtion,  may  be  interesting  from  the  variety  of 
the  means  cuiployed. 

Fill  two  glasses,  one  with  nitrate  of  iron,  and  the  other 
with  green  iulphate,  each  tu  a  state  of  very  dilute  solution ; 
and  ill  op  into  each  a  crystal  of  prussiatc  of  potash.  In  tfaa 
former  we  shall  sec  the  crystal  instantly  coloured  of  so  deep 
^bliie,  that  it  resembles  black  velvet.  In  the  latter  it  cracks, 
Separates,  and  falk  into  a  white  powder:  but,  as  it  had  im. 
bibed  aSmosphcrie  air  previous  to  the  experiment,  the  pre- 
cipitate is  vari"irated  like  sage  cheese. 

Let  two  jj'asscii  be  fUled  with  boiling  water;  add  to  each 
a  few  drops  of  prusfiate  of  potash,  and  to  one  of  thetn  « 
few  drops  of  hidrosulphurct  of  potash,  or  of  ammonia, 
likewise.  Let  fall  intn  each  a  few  drops  of  nitrate  of  iron; 
and  the  former,  as  mijjht  be  evpectcd,  wilt  give  a  complete 
blue;  but  the  latter  will  exhibit  the  amusing  appearance  of 
a  precipitate,  which,  at  first  bine,  will  rapidly  lose  its  co- 
lour, and  become  white.  The  theory  of  these  facts  is  so 
I  shall  pass  it  over:  neither  shall  i  here  repeat 
■II  the  oihe''  experiments  given  in  my  hrst  paper  to  establish 
tJic  eziii^ncc  o(  tiro  prussiates  of  iron.  If  the  prussiatc  at 
have  no  colour  when  it  is  not  acted  upon  by  the 
atDiosphere,  we  see,  that  thcdried  green  sulpjiale  is  equally 
colourless.  The  absence  o(  colour  in  one  of  these  salts  iq 
surely 
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^Eolynol  more  surpmiitf;  tbiln  1n  Ihn  other;  and,  if  we 
obtain  red  a.udc  bf  aii(ityin^  alkalln  to  a  blue  pntssiate,  on 
till!  contrary  ire  nbtain  btiUk  oidilu  Trom  a  nliitc  prns^taie. 
But  tkise  (litiiircnccs,  ithii:h  mi^ht  be  inrcrrcd  tcom  fhcorj*, 
agree  purfectly  nith  those  cxhibitcii  by  the  red  and  green 
sulphatcf  under  similar  circumstancea. 

Ill  my  first  papiT  I  dirertni  10  pour  the  pnifisiatp  of  pot.  Ci 
ah  on  the  Buiphate  in  a  phial,  to  aTuid  as  much  at  possible 
the  idiuixturc  uf  air;  but  this  succei-dt>d  Wnperfectly ;  firJt 
bi*C2usc  rold  It^ors  always  have  air  in  tbcm^  and  secondly 
tiecao^e  I  had  not  thought  of  sulphuretted  hidrogen  to  free 
tUeiii  frDBi  il.  1  did  ^ot  then  know  bow  it  acted  with  re- 
ijpect  ta  (hew  galls, 

If  for  instance  a  solution  of  green  sntphaic  be  diluted  F.xees!  of  leidi 
■with  three  or  four  times  its  bnlk  of  sulphuric  or  muriatic  ^^  ""i  •^'""igo 
acid,  the  csccss  of  thc^e  adds  makes  no  alteration  in  the^taietoiheblut 
result.  Asthe  white  pruSMalc  wanU  colour  only  from  de- ""'?'"'''"'" 
feci  of  oxigi'O,  it  may  be  supposed  such  an  uldilion  is  not  neccssafy  otO- 
calculated  to  impart  i(.  These  conr^otrated  acids  may  alter  soo- 
the whiteness  o[  the  priissiate  indeed,  but  they  can  nerer 
bring  il  to  a  complete  bine. 

Muriatic  Bcid  boiled  on  white  prussiate  is  equally  inef- 
fectnat.  '.■♦ 

Not  that  this  boiling  acid  is  wilhont  action  on  the  white  Action  oFmu- 
prnssiate;  for  I    have  observed,  that  there  is  some  whi(C  ™  " 

prussiale  dcKlroyrd,  prussic  gas  eToUed,  and  blark  Oxide 
fsund  in  solution.     The  little  Prussian  blue,  that  is  formetl  ,  _ 

by  the  introduction  of  air,    during  the  interval  of  these  I 

miitnrcs,  predominates  over  the  white,  and  changes  its  co- 
lour tv>  3  greenirh. 

The  bine  prussiate  boiled  with  the  same  acid  likewise  gives  ma  on  ilietliih 
out  prussic  gas,  and  parts  with  red  oxide,  but  less  of  it  isP™"" 
destroyed  than  of  (he  while  prnsiiiate.  From  these  facts  we 
m*y'infer,  lliat  the  muriatic  acid,  assisted  by  heat,  is  capo- 
ble,  in  strictncHs,  of  decomposing  prussiatcs,  and  assuming 
its  rights  of  a  stronger  acid  over  the  prnssic ;  which  woul4 
not  be  at  all  surprising,  but  at  least  1  beliere  it  would  re* 
tjuiie  coiuidtr^c  time. 
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Pruisiate  rf  Potash  and  Adds. 

Lrt  weak  sulphnric  acid  or  muriatic  be  heated  in  a  mat. 
T3SB  nith  crystals  of  prussiale  of  potash.  When  ebullition 
commences,  gas  escapes,  and  may  be  reccNed  under  a  jar 
OTcr  mercury,  or  burned  by  applying  io  it  a  Hghlcd  candle. 
The  flame  H'iH  be Taricf^ated  with  rod,  tiolel,  and  yellow; 
and  during  theoxtricalion  of  t\if  gas  Ibc  liquor  u'ill  be  thick* 
ened  by  the  production  of  a  white  precipitate,  uhich  changes 
to  a  blueish.  When  all  the  gas  is  evolved,  throw  the  mil. 
turc  into  boiling  water,  brighten  it  with  oxigciiized  muriatic 
acid,  wash,  and  dry  the  product  in  a  capsule.  Four  ex- 
periments, made  at  dilTcrent  times,  aJTordcd  me  ihirty-fonr 
or  ihirty.Gvo  parts  of  complete  bluo  from  a  hundred  of  the 
triple  prussiate. 

I  proceed  lo  the  consequences: 

A  hundred  parts  of  Prussian  blue,  without  alum,  yield 
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fifty-five  of  leA  oxide  by  combustion.  The  same  biut 
stroyed  by  nitric  acid,  gives  fifty -four.  It  cannot  be  ques> 
ti on ed  therefore,  that  4'rnssian  blue  conlnins  fifty-four  or 
fifty-five  hundredths  of  red  oside.  From  thtoc  data  thirty- 
five  parts  of  blue  ought  to  produce  about  seventeen  of  black 
Dude,  or  nineteen  of  red.  Hence  it  follows,  that,  when 
iron  was  formerly  separated  from  a  solution  by  prussiate  of 
potash,  this  salt  added  to  the  product  the  nineteen  hun- 
dredths of  red  oxide  arising  from  its  own  decomposition; 
but  tlic  addition  was  still  greater,  when  a  simple  alkaline 
lixivium  of  Prussian  blue  was  used  instead  of  (he  crystals 
lized  prussialc.  The  reason  of  this  we  shall  sec  presently. 
When  Prussian  blue  is  treated  with  a  common  lixivium  of 
potash,  part  of  the  alkaline  carbonate  loads  itself  with 
red  oxide  g  and  the  result  is  a  solution  answering  lo  Stahl's 
martial  tincture,  of  which  pure  potash  is  insusceptible. — 
This  solution,  which  may  be  prepared  likewise  by  adding  a 
few  drops  of  nitrate  of  iron  tn  a  solution  of  carbonate  of 
potash,  will  not  occasion  the  least  change  in  prussiatc  of 
potash,  even  by  standing  together.  It  is  (he  same  ferrngi, 
PQU3  carbonate,  which,  as  I  have  said,  is  found  in  tho 
mother- water.  In  efiect,  if  an  acid  be  added  to  the  mixture 
1^  thctc  s^ltsj  a  perfect  blue  is  precipitated,  because  the 

new 


Hkw  lolotion  of  oxide,  nhich  takes  (tip  pbrc  of  the  ferru- 
ginous rirbonale,  decomposes  the  pnissiato  of  polash,  a» 
any  Botulion  of  iroo  would  do.* 

When  PriiHi;in  UxiTium  therefore  is  employed  instead  of  inj^e, 
a  crystallized  prussiate  in  an  analysis,  we  add  to   the  pro-')"'' 
duct  in  the  first  place  red  oxide,  which  made  part  of  thejnii. 
ferruginous  carbonate ;  and  in  the  next  bbik  oxide,   which 
is  a  constant  clement  of  the  triple  prassiale  conlained  in  the 
liurium. 

Chemists  rcry  soon  diseoTcrcd  the  faults  of  these  lixivi- 
nms,  though  they  were  not  at  first  aware,  that  they  con- 
tained two  very  diflerent  combinations  of  iron,  the  carbon- 
ate of  which  1  am  speaking,  nml  the  triple  prussiate.  Many,  Action 
on  seeing  the  blue  they  yielded  with  acids,  even  thought  this'^'^'^ 
blue  cii&Ccd  in  them  as  a  distinct  substance ;  iind  endeavoured 
to  precipitate  it,  whether  It  were  Prussian  blue  or  oxidi.', 
no!  affecting  the  alkaline  prustiiate,  which  they  sup.  , 
posed  to  possess  the  tinging  property  without  being  in- 
debted for  it  to  iron.  From  their  attempts  arose  the  rceciptf 
for  precipitated  liniTiums,  which  occur  in  ercry  work  on 
chemistry.  But  since  the  inquiries  of  Srhcele  and  Iterthol- 
let.  It  has  been  found,  that  these  receipts  answer  the  end 
bat  Imperfectly ;  for  it  is  easy  to  see,  that  it  was  not  siiffi. 
cient  to  free  a  liiciTium  from  the  oxide  introduced  into  it  by 
the  carbonate;  there  remained  farther  lobe  guarded  against 
the  black  oiide,  which  belongs  tu  the  triple  prussi:ite,  and 
the  existence  of  which  was  the  less  Guspeclcd,  because  the 
addition  of  acids,  without  the  interrcntion  of  tight  or  heat, 
could  not  render  the  products  of  its  decomposition  perceiv. 
(ibie. 

1  shall  not  stop  tu  analyse  the  phenomena,  that  presented 
themselves  during  the  preparation  of  lixivia  either  hot  or 
cold,  because,  as  the  inutility  of  prussiatcs  for  ihc  cvaln- 
stion  of  iron  in  analyses  is  now  well  known,  the  particu- 
lan  would  not  be  very  interesting.  In  the  same  manner  I  Other  prusi- 
fiball  pass  o»er  the  proposed  test  liquors  with  ammonia,  lime,  ^',^  "viw."!* 
inagnesia,  &c.  because  they  are  thcmitelres  triple  prussiates,  cDuniciproof. 

p  It i»  the  mixture  of  these  same  salts,  which  enables  the  mother-  Fmnian  Miie 
n  of  soda  to  alTord  [Russian  Wuc  br  the  widition  of  an  acid,     f"""  mnihrt 


■f       fg  iiuTonv  OF  rRUssiArrs.  ^^ 

on  which  consequently  we  rannot  rely,  unl«si  we  jeia  witb 

Koprmtiite     thcnt  the  countcrproof  proi>oscd  by  Berthotlft.     I    $lia!l 

Jvli'-idwi' blup    ""'>'  "'*''!  liecaiisc  IhU  should  remain  consigned  to  the  hit. 

BDlns  bhcti      tory  of  the  science,  that,  when  a  chcinist  still  eniploje  with 

£pi*«en't?"     '■'f*^'^'  "  lixiTiuin,  or  (c£(  liqncr,  purified  by  an  acid,  wemay 

be  ccrtiiin,  he  has  not  obuincd  a  complete  and  entire  &cpa> 

Alion  of  the  iron,  as  he  flatters  himself:  for  it  is  certain, 

that  erery  tixirium  capable  «f  affoTdlng  blue  nitb  a  sulutiou 

»or  red  oxide  contains  black  oxide,  since  without  the  assist, 
ancc  of  this  oxide  there  would  be  no  tingeing  pms^iatc;  in 
nther  words,  erery  prussiatc  of  potash,  not  rendered  a  trir 
pie  calt  by  black  oxide,  is  incapable  of  forming  blue  with  a 
■olutiuu  of  iron,  the  o\idc  of  which  is  at  a  maxininm,  as 
is  most  commonly  the  case  with  those  produced  in  analyses. 
PnnuaMarnnfhis  is  a  fact  which  Scheolc  perfectly  defclopcd.     \Vc  may 
In  indicaie  the '^'^"'^'"'le  therefore,  that  the  alkaline  or  earthy  triple  prua* 
jiiPiL-iice of        siales  can  no  longer  be  ronsidcred  as  useful  in  analysis,   any 
farther  than  litmus,  galls,  and  other  reagents,  which  merely 
indicate  the  presence  of  a  certain  principle,  williout  being 
capable  of  ascertaining  its  quantity. 
Attion  of  sul-      The  aqueous  sulphuric  acid,  applied  to  the  tiiplc  pnissi- 

i^oiH.  aciii.       ^j^^  atTords  the  same  results  ai  the  muriatic.     A  hundred 
I  parts  of  prussiatc  produce  a  hundred  and  fifteen  or  a  hun- 

drcil  and  sixteen  of  sulphate  of  potash.     If  we  knew  cx> 
I  aclly  how  much  alkali  the  sulphate  contained,  we  mi^t 

I  litencc  deduce  the  quantitv  of  the  base  of  the  prussiate.    A 

I  bundred  parts  of  crystals  of  prussiate  lose  ten  of  water  b^ 

distillation. 
B«rine  iie<:i:s-        To  complete  itsdccomposition  by  theadds,  itmuslbokept 
^^'  boiling  at  least  half  an  hour,  in  order  to  dissipate  the  gas 

entirely,  and  obtain  the  entire  separation  of  the  whito 
prusstate,  which  is  formed  during  the  operation. 
S'^T"*^""  The  prussiate  of  potash  dissoWes  cold  in  the  muriatic 
acid,  without  being  decompose4-  This  mixture,  as  Ber. 
tbollet  found,  requires  the  aisiiilance  cither  of  light,  or  of 
heat. 
Action ef  »ine-  Vinegar,  assisted  by  boiling,  decomposes  it  abo :  prusstc 
gas  escapes,  and  white  prussiate  is  formed,  which  does 
not  thangc  blue  so  quickly  as  with  the  preceding  acids; 
finally,  this  prussiate,  which  does  not  appear  till  the  mo. 
merit 


ybea  the  ternary  combioation  begins  to  diss^lTc, 
by  its  whiteoirss  the  Tnci,  that  il  u  uniy  the  oxide  at  aThebtatk 
iniaimnni,  which  has  the  privilege  of  entering  into  (he  for-  „*!  f     """ 
mation  of  the  triple  prussiate.     This  b  one  of  thoite  triillis,  uiplc  jirunUie, 
on  u'hicli  Schccic  left  nothing  to  be  desired;  yet  the  dis. 
tioction  of  the  oxides  in  thj=  substance  is  a  point,  to  which 
subscqncat  chemists    have   not  paid    all    the  attention  it 


^Breh: 


Black  Oxide,  an  Ekmcni  of  Prussian  Blue. 
e  have  just  shoHn,  that  this  oxide,  in  a  cnnstant  pro- ii 
{lortion,  is  essenltjtl  i<>  ibe  eonstitulion  of  the  triple  prus-*^""*'P'?"'''P'* 
sjate;  but  there  is  auoiher  objrct,  that  has  also  lome  claitObliiu. 
to  attentian,  wbich  is,  thai  this  oxide  is  capable  of  follow. 
ing  the  pnis^ic  arid  from  oiit:  combination  to  aao'lier,  with. 
out  trhanjin^  lU  gtair ;  that  it  can  pass  from  prussiate  to 
prusiiftle  «iid  back  a^un,  and  even  circulate  through  the 
most  Dxidi>ii^  iiiL^uinii,  without  losing  the  state  of  a  miui- 
IPum  oxide:  and  this  I   concdve  to  be  a  point  of  view, 
which  has  bn-a  orerluokc^  in  the  history  of  piussiatcs. 

If,  for  instance,  we  may  say  with  truth,  that  the  pru9- 
Siat«  of  polish  would  be  neither  yellow,  nor  crystal  I  iialile, 
nor  tingcing;  we  may  assert  with  eqnal  foundation,  that 
neither  would  prussian  blue  be  formed  without  the  intcr- 
Tcnfion  of  this  oxide:  and  in  fart,  when  we  tnake  prussian 
bine  with  a  soliitiun  of  red  oxide  and  of  triple  prusniate 
of  potash,  thi'  black  oxide  in  the  latter  salt  enters  into  tho 
new  combination  jointly. with  its  acid;  whence  it  follows, 
thai  this  oxide,  which  is  an  clemeuf  of  the  triple  prussiatc 
of  potash,  becomes  so  afti'nvard  of  prussian  blue;  ami 
eren,  as  will  be  seen  presently,  of  all  the  other  metallic 
pmssiates,  that  are  madfl  with  thh  salt. 

This  black  oiidc  is  so  firmly  intermixed  in  the  compound  R(^i"*  farther 
of  Prussian  blue,   and  so  well  defended  from  aU  farther "h^™!^ 
oxigenatloii  by  its   union  with  the  prussic  acid,  that  we  (:oi't>iou<l- 
ncrCr  fail  to  find  it  again  in  this  blue  such  as  it  was  in  tho 
triple  pruasiatc  of  potash.     I  will  say  more;  if  we  make 
the  bine  with  tliis  prussiate  and  the  green  sulphate  of  iron,. 
the  oxide  of  the  latter  will  be  rai!%erl,  as  is  well  known,  to 

Eum,  in  proportion  a  the  blue  becomes  coloured  ^fl 
'J 


hy  (ha  impression  of  the  air ;  but  it  certainly  will  not  btt 
the  samo  with  Ihc  black  oxide,  which  pa^et  into  the  prui. 
sian  blue  jointly  with  the  arid.  This  oxids  will  not  lose 
the  quality  of  bein^  at  a  mtnimnm,  which  it  had  in  th« 
prassiate of  potash  ;  that  i»  to  sa}',  if,  during  the  exposure 
to  air,  the  basis  of  the  green  sulphate,  and  consequently 
that  of  the  white  prusstatc,  raise  its  pmportion  of  axigea 
fioni  28  to  48  per  cent,  the  blaek  oxide,  the  inseparable 
companion  of  the  prusaic  acid,  will  not  participate  iu  this 
super. oxidation,  but  will  inirariably  keep  to  its  3S  per 
cent. 
.h-,  Not  only  the  atmosphere,  which  so  easily  raises  the 
■?'.*"'''"(  bases  of  the  sulphat,  muriate,  and  while  prussiale  to  their 
uu)[i'nized  maximno),  loses  all  its  activity  when  applied  to  the  black 
mnnaik:,  ootide  „ye  in  question  ;  but  neitlier  boiling  nitric  acid,  nor  the 
cxnpi  ^<  these  oxigenized  muriatic,  can  increase  its  oxidation.  These 
■cidii  destroy  adds  are  capable  indeed  of  destrovins  Prussian  blue,  and 
Ibc  blue  it»!f.  J     ^    r  I 

CTen  reducing  it  to  red  oxide;  but  as  long  as  any  blue  re- 
mains to  be  destroyed,  this  will  to  the  last  retain  its  black 
oxide  in  all  its  primitive  integrity. 
Krd  Dxide  of         If  red  oxide  be  treated  with  prussic  acid,  no  kind  of 
•'"'"'"  "."'     combination  will  take  place  between  them.     This  is  agree. 
pTuqqcacid,      abtc  to  the  ubsi'n'alion  of  Scheele.     But  if   we  employ 
^blidcnill,  black  oxide,  we   shall  obtain  a  greenish  prussiatc,  which 
^H  will  be  rendered  perfectly  blue  by  the  action  of  the  air. 

^^V~  Black  oxide  therefore  enters  into  the  composition  of  prus. 

^^H  eian  blue.     If  this  oxide  were  unnecessary,  or  if  Ihc  red 

^^^L  oxide  might  serre  eiclusirety  as  the  base  of  prussian  blue, 

^^^V  it  does  not  appear  why  this  oxide,    brought  into  contact 

^^^H  vith  the  prnssic  acid,   and  even  its  solution  mixed  with 

^^■~  simple  pruBsiate  of   potash,    should  not    afford   prussian 

blue. 
ASuif  of  ihe       I  have  remarked  above,  that  the  adinity  of  the  prnssic 
prosMc  actd  for  jjpjj  f^^  ^^^^  ^  jj^^i,  ^f  black  oxide,  as  adapts  if  to  the 

acL^eq  propoi-  '  ' 

ikm  of  black     produelioii   of    the   triple    prussiate,    may   be  sufficiently 

oKide,  Ti:i]r       powerful,  to    pro'eelit  from  the  common  fate  of  oxides 

combined  with  acids  in  general;  and  in  fact  it  appears  to 

me,  th^tthis  inferenci;  may  be  drawn  from  the  following 

C\|ieriments. 

foparimeni  I.       Tour  hiJrosulpliuret  of  potash  into  a  phial  on  prussian 

"^  bUa 
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KISTORT   OF  rarssiATES. 

I  and  ke^p  thp.  mixture  cinscly  stopprd:  at  the  expira- 
tion of  a  few  (layn,  the  bi<Iro5ul|)fiuret  will  be  conrcrli-d 
into  a  triple  sulphate,  and  the  red  oxide  of  the  pnissUn 
lilu«  only  rhanged  into  blaclt  hidrosiilphuret.  Wbcnre  it 
a^ipcan,  that,  if  tlte  red  oxide  bate  fnlluwcd  the  example  of 
all  other  oxides,  when  the  hidrosulphuret  finds  them  cum- 
bincd  with  acids,  it  is  not  the  same  with  the  black  oxide. 

Iliclrosulpharetted  water  brings  back  prus^iian  blue  to  F.xjiet 
the  state  of  wbilc  prussiate,  as  it  does  the  red  sulphate  to 
that  of  green  lulphate.  This  is  a  fact  which  I  made  knowu 
In  ray  first  memoir,  and  the  power  of  this  reagent  never 
goes  farther;  but  the  hidrosulphuret  of  potash  completdy 
chaniieB  the  red  and  green  sulphates  into  black  hidrosuU 
phuretted  oxide.  Why  then  cannot  Ibid  hidrosulphuret 
extend  its  action  to  the  black  oxide  in  queslioD  ?  Certainly 
some  singnlar  affinity,  of  which  1  beliere  there  are  few  itt. 
stances  in  chemistry,  enabliv!  the  prussic  acid,  tiie  weakest 
of  all  arids  in  so  many  respects,  to  protect  this  oxidd 
M^ost  all  the  power  of  (he  alkaline  hidrosulphurets. 

All  the  metallic  solutions,  thai  alTord  prusaiatea  with  the  The  ^ 
triple  prussiate  of  potash,  no  doubt  follow  the  example  of  jg^_  ' 
those  of  iron.  The  prussiafos  resulting  from  it  will  re- 
tain in  all  its  integrity  the  black  oxide,  which  the  prutsic 
arid  carries  with  it ;  but  it  is  time  to  lay  before  the  reader 
ihe  capital  rxperimenf,  which  demonstrates,  that  prussisn 
blue  is  a  triple  salt;  aud  that  the  black  oxide,  which  bad 
passed  from  ihc  triple  prussiaie  of  potash  into  the  prusslati 
blue,  is  capable  of  passing  back  again  from  the  prussiaft 
blue  to  potash,  without  having  for  a  moment  quitted  its 
rtbtte  vf  a  minimum  oxide.  This  experiment  1  have  no 
doubt  is  anticipated  by  every  oue,  who  has  farmed  a  clear 
idea  of  tlie  triple  prussiaie  of  potash. 

Let  us  take,  for  instance,  a  prussian  blue,  wt>ich  has  Pioui'  that 
•xperieured  all  the  action  that  the  atmosphere,  or  (be  most  ["u'-i!"!  t^ 
oxiding  acids,  can  exert  upon  it.  Let  ui  apply  to  it  pure 
potash,  and  we  shall  obtain  a  JixiTium,  which  will  yield 
only  a  triple  prnssiatc,  or  that  combination  in  whirh  we 
find  the  prusiic  acid  constantly  united  with  Ihc  usual  dose 
of  black  oxide.  If  this  prussiate  be  really  such  as  1  have 
OBflouncedj  and  the  reader  will  bare  uodiiGculty  (o  beliers, 
thei* 


1 
I 


imagine  to  tlic  theory  that 
'  |»riissiati!a  arc-  triple  com». 
!<^ia(e  of  potash,  which  I 


:1 

kte  of 

opor- 
henU 


can  be  no  objet 
asserts,  that  the  white 
binations,  as  well  as  < 
concurred  to  form  them 
Tri|<ls prusiiatc      Prussialu  of  manganese  being  put  into  a  solution  of  | 
*   ash,   the  result  was  the  crystal  I  izabic  triple  prussiate 
potash,  of  a  yellow  colour,  and  containing  its  due  propor- 
■Bd  of  copper,  tion  of  black  oxide.     This  pnissiate  of  manganese  then  U 
a  triple  combination,    containing    the   black  oxiJe. 
prussiate  of  copper  of  a  sanguineous  colour  is  no  do^ 
another,  for  the  simple  prussiate  uf  copper  is  yellow. 

Schrcle  infonns  us,  that  other  oxides  also  have  the  pro-, 
perty  of  converting  the  simple  prussiate  of  potash  into  k 
ftihips  oihei    triple  salt.     This  apparently  opens  a  field  to  a  series  of  re- 
mcws!"'"^      Bcarchts,  which  are  the  more  interesting,  as  they  may  lead 
to  the  discoTery  of  some  colour  equally  valuable  with  prus- 
stan  blue;  and  lastly  we  may  conclude,  from  all  that  has 
Mmpleprus-     been  Said,  that  no  simple  prussiate  of  iron  exists;  a  kind 
mcub  **^  combination  however,  of,  which  other  metals  are  sus- 

ceptible, as  will  soon  appear. 

Distillation  oj  Prussian  Blue. 
D„,„^j,o  This  prussiate  is  destroyed  by  exposure  (o  a  high  tcnpc- 

dintiUaiinii of  raturc.  The  new  products,  that  arise  from  it,  confirm  the 
piutsum  ue.  ^1^,^^^^  Bcrtholtct  has  given  us  respecting  the  nature  of  the 
prusbicacid.  We  obtain  an  acid  which  escapes  ilcstrnclion, 
carbonate  of  ammonia,  a  little  free  carbonic  acu),  gaseous 
oxidu  in  abundance.  An  ounce  of  good  blue  of  the  shops 
affortlcd  rather  more  than  fire  pints  of  this  gas,  with  as 
much  carbonic  acid  as  made  up  the  whole  three  quarts. 
The  water  of  the  trough  contained  prussic  acid  lixed  by 
ammonia.  This  pruisiate,  as  is  well  known,  follows  the 
steps  of  that  of  simple  potash;  it  cannot  produce  blue 
with  solutions  of  red  o\ide,  but  it  does  with-  those  of 
oxides  at  a  minimum,  because  at  the  same  time  it  forms  it- 
self into  a  triple  or  tingeing  prussiate. 

The  residuuD)    weighed  fiTC   drachms  fifty.two  grains. 

It  was  perfectly  black,  and  very  attractable  by  the  magnet. 

Aprophorui.  It  is  a  pyrapb<M'us,  wltich  takes  fire  with  rapidity.    After  it 

h^a  been  kept  iu  a  phial  not  closely  stopped,  so  long  that  it 

will 
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1  conjunction  with 


^H'boI  kiadle  of  ilsdl*,  if  it  be  wultcd  with  nitric  arid  of 
40^)  it  burns  with  grc^t  vlvidiv.'iis.     I  am  inclined  to  think, 
that  in  this  combustion  tbe  iron  bui 
the  charcoal. 

ir  (be   pruuian  blue  were  without  alum,  this  residuum  Ki^nluuni. 
contains  nothing  but  charcoal  and  iron. 

Mufiuiic  acid  disengages  from  it  with  (he  greatest  facility  Timi«1  »iih  i 
thai  aromatic  bidrogen,  which  announces  iron  stcvlilied,  ur 
combined  with  carbon.  The  residuum  is  pure  carbon,  one 
of  the  elements  of  tbe  acid  destroyed.  As  to  tlie  carbonic 
acid  and  gaseous  oxide,  it  is  equally  eridcnt,  that  they  arc 
the  two  oxidations  of  carbon,  a  tnaximum  and  minimum, 
produced  by  the  oxigen  of  tlie  two  oxides  found  in  the 
prossian  blue. 

This  decomposition  is  obtained  by  a  hi-at  i;o  gentle,  that  Case 
it  appears  to  me  a  con  Ten  lent  mode  of  procuring  the  gaseous"  " 
oxide  of  carbon.     As  (here  is  not  (he  slightest  appearance  No  »pp«i»nB«fl 
of  oil,  it  is  somewhat  surpiisiiig,  that  in  the  course  of  the 
destruction  of  a  compound  in  which  carbon  and  hidrogcn 
iibaund,  oo  part  of  these  combustibles  should  be  found  to 
present  themselves  under  circumstances  iu  which  oil  would 
be  farmed. 

The  oily  and  aromatic  charucter,  that  the  hidrogcn  as-  '""i 
somes  during  the  solution  of  the  residuum,  demonstrates  „„^ 
likewise,  that  the  combination  of  iron  with  carbon  does 
not  require  a  tcry  high  temperature.  The  charcoal  of 
blood,  which  is  obtained  by  a  very  low  heat,  cqaally  con. 
Idins  iron  in  the  state  of  carburet;  for  tbii  likewise  yields 
odorifcroui  hidrogcn  with  muriatic  acid.  I  think  I  havp 
somewhere  else  observed,  that  Priestley  was  struck  with 
the  bitimixBous  sme!)  of  the  hidrogcn  furnbhed  by  car. 
bVMtediruR. 

KDhlillatlon  of  the  Triple  Prusstate  of  Potash. 
t  salt  losca  ten  per  eeut  of  water,  and  with  it   itsRc=; 
',   for  it  becomes  white;    but  it  does  not  begin  to',^^' 
soften  till  it  is  at  a  red  heat.    Some  chemists  have  imagined,  'i'ti 
tlut  roasting  or  melting  it  would  afford  the  means  of  freeing 
it  from  uiide,   but  the  folto^viIlg  result!  will  show,  (hat 
these  proc.^es  lead  to  nothiog  useful. 

Whoa 
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Whm  this  sail  cnturs  into  fusion, 
'  escapes,  wbicb  ia  seized  by  Ihi 


t  liCUc  priutiic  acid 
I  that  is  rormnl  at 
the  s^kinc  time.  Aftorward  u  nebulans  vapour  rises,  which 
rondcnscs  in  the  ni'ck  of  iho  retort  in  a  meally  powder. 
This  vapour  ia  not  reproduced  when  the  fusion  is  at  an 
end.  On  examination  the  aublimatc  has  the  alkaline  and 
bitter  taste  of  simple  prussiatc. 

Alcohol  dissolves  a  portion  of  it,  and  what  separates 
from  it  is  triple  prussiatc  unaltered:  that  is  lossy,  this 
gives  Prussian  blue  nith  solutions  of  red  oxide,  while  the 
other  cannot. 

If  a  lighted  candle  be  applied  to  tiic  mouth  of  the  retort, 
the  prussicacid  burns  alone;  and  the  curbonic  acid,  arising 
from  its  combustion,  forms  with  the  ammonia  crystals  of 
ammoniacal  carbonate,  >vhich  condense  in  the  neck  of  the 
retort  a  few  lines  beneath  the  flame.  We  will  now  pro- 
ceed to  examine  the  melted  prusslate. 

The  mass  resembles  melted  muriate  of  soda,    b  of  an 
'  )shcn  gray,  and  strongly  attracts  moisture. 

}f  we  taste  a  bit  of  it,  we  find  nothing  of  the  sweetness 
'of  the  triple  prussiatc,  but  an  alkaline  taste,  flavoured 
with  the  bitterness  of  the  kernels  of  stone  fruit.  This 
flavour  announce)!,  that  there  is  simple  prussiate  of  potash 
in  this  residuum.  A  few  drops  of  acid  extricate  a  gas, 
.  which  does  not  belong  to  this  prussiate,  and  which  give  a 
suspicion,  that  it  contains  carbonate  of  potash  also. 

Finally  this  moss,  if  set  by  to  dissolve,  deposits  a  black, 
micaceous,  shining  powder.  Uncollecting  it  in  a  fdter,  it 
\  found  to  bo  a  mixture  of'  charcoal,  pure  iron,  and  a 
julphuret  of  iron.  The  last  is  an  accidental  product. 
3  sulphur  proceeds  from  the  decomposition  of  tlie  sulphate 
~  cf  potash,  from  which  it  is  not  easy  to  free  the  triple 
prussiate.  This  powder  is  obedient  to  the  magnet.  A 
weak  acid  disengages  first  sulphuretted  hidrogen,  then 
aromatic  hidrogen,  oikd  at  length  nothing  remains  but 
charcoal  powder. 

ETamination  of  the  Solution  of  the  Ren'iluiiirt. 
If  alcohol  at  ^5'  be  mixed  with  it,  immediately  a  shining 
pearly  snow  is  formed,  which  may  be  collected  on  a  filter^. 
Uissolvnl 


la 
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Kuolnd  and  crjatalUted,  it  affords  j^ellowish  crrxlaU,  of 
|^w«rlith  Utie,  And  furnisbing  pruasic  acid  and  white 
when  acted  upon  b^  muriatic  acid.  ThU  is  the 
luiale  fri-L*d  from  oxide  proposed 'by  Mr.  Rictil^r. 
rhu  alcoholiir  solution  bfiiig  distilled  alniO!<t  tad^}n(^ss, 
I  the  residuum  covered  with  alcuhol  af  30",  one  jiortion 
Sssolred,  and  another  falls  to  the  bottom.  The  preci- 
:  is  founii,  on  examination,  to  be  carbonate  of  potash, 
with  a  remnant  of  the  triple  prussiale.  The  new  sulutiun 
being  distilled  affords  simple  prussiate,  which  is  discoTer. 
able  by  its  taste,  and  by  its  properly  of  not  (iroducing  blue 
with  (olutions  ef  red  oxide.  These  are  the  products  1  have 
found  after  subjecting  the  triple  prussiate  of  potash  to 
^fuiioB. 

^^m  Conseqaences. 

^^HEfhe  Ii'ipic  prussiate  cannot  support  a  considerable  tem.  H 
^^Hmiure  vithout  being  simplified   in  its  composilion.     It" 
^^^ns  itself  from  black  oxide,  and   passes    to  the  state  of 
^^^Kplc  prussiate:   but  this  too  is  rednciblc  to  something 
more  simple,  as  ve  shall  sec  below;  and  it  then  leaves  in 
its  stead   potash  and  the  usual   results  of  Ibe  prussic  acid, 
ammonia,  and  carbon.     A  portion  of  the  latter  serves  to 
dboiigcnixc  the  black  oiidc,  reducing  it  to  iron,  and  form- 
ing carbonic  acid  with  its  oiigen. 

During  these  changes,  a  part  of  the  triple  and  simple 

■iwsiatea  escape  being  acted  upon,  in  proportion  no  doubt 
tlicy  become  enieloped  in  tlie  carbonate:  but  it  is  to  be 
Bfuoied,  thul  a  high  and  continued  heat,  in  vessels  capa. 
:  of  sapporting  it,  would  ultimately  reduce  these  prus* 
states  to  two  binary  combinations,  which  are  ammonia  and 
carbonic  acid,  potash,  iron,  and  some  remains  of  carboD, 
that  the  oxigcn  of  the  iron  and  the  water  were  incapabU  of 
Addifyiitg. 

Simple  prustiale  of  Potash. 

This  i' obtained  by  saturating  potash,  in  Scheeie's  mode,  Mideofob 
with  pnissic  acid  disengaged  from  the  prussiate  of  potash  j^j^'j^j^j^, 
or  of  mercury.     But  a  more  expeditious  way  is  keeping  of pousli. 
klcobol  on  a  concentrated  lixivium  of  aninial  coal,  shaking 
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it  from  time  to  time;  and  tbe  progress  of  the  solution  will 
be  discoTrred  by  ihe  alkaline  and  biltcr  taste  of  the  alcohol. 
ThB  lixiviiims  of  charcoal,  of  blood  or  of  leather  arc 
■eldom  exempt  from  a  little  hidroeulphuret,  because  the 
sulphate  that  contaminates  po(a«h  inlroiliices  sulphur  into 
them.  In  this  cane  it  enters  into  the  alcoholic  solution; 
but  the  charcoal  coatributes  to  it  likewise,  for  I  hdve  pre. 
pared  lixiria  with  charcoM  of  blood  and  \ery  pure  carbonate 
of  potash,  and  yet  found  hidrosniphurct  in  them,  though 
in  smaller  quantity.  It  must  not  be  forgotten  indeed, 
that  sulphur  is  found  aniong  ihe  products  of  blood.  It. 
even  appears,  that,  like  phosphor^i'^,  it  is  capable  of 
6xlng  in  the  charcoal,  but  not  combined  with  the  iron  it 
contains;  for  the  aromatic  hidrogen,  mentioned  abore, 
does  not  afford  the  least  iudication  of  sulphur  by  its 
smell. 

The  simple  pru!;siate  is  easily  recognized  by  its  bitter 
alkaline  taste,  and  the  aromatic  flavour  with  which  it 
strongly  perfumes  the  mouth.  It  precipitates  solution  of 
copper  yellow,  and  does  not  afford  blue  with  a  solution  of 
Ihe  red  oxide  of  iron,  but  precipitates  it  of  an  ochry 
j-ellow,  OS  a  pure  alkali  would  *.  Finally,  it  affords  blue 
with  a  solution  of  common  sulphate  of  iron,  because  it 
first  constitutes  itself  a  triple  prussiatc,  and  afterward  pro. 
duces  white  or  blue  prussiatc  of  iron.  If  the  prussiate  bs 
black,  it  it  because  the  alkaline  hidrosulphurct  introduces 
into  it  bidrosulphureltcd  OJride;  but  it  may  be  freed  from 
this  by  a  few  drops  of  acid,  and  the  prussiale  of  iron  will 
1^  appear  alone.  The  simple  prussiate  does  not  keep  well 
unle»  docdy  stopped.  Scheele  has  shown,  that  the  car- 
bonic nM  is  auSicient  to  separate  the   pnissic  from  the 

*  In  a  memoir  on  tbe  sUme  of  Sigena,  I  had  menlianed  this 
combtnattoo  as  possible,  but  it  was  tram  misl:ikc.  A  sulphate  of 
iron,  which  I  had  superoxided  by  nitric  acid,  reUined  notwith- 
standing a  portiiin  of  black  oxide,  and  this  deceived  ine ;  and 
Scheele,  whom  1  conlradielEd  ou  ihii  point,  mw  more  clearly 
than]. 

Id  out  abridgment  of  this  memoir,  Journ,  Vol.  XII,  p.  3.  we 
did  not  insert  the  remark  here  ulluded  to,  as  we  were  persuaded 
Itut  Scheele  was  right,  and  that  our  author  must  have  been  de- 
ceived by  some  ciriannsUncc  or  other.    T. 

i  potash, 
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IEuh,  their  affinity  being  so  weak.  ^VTipn  It  is  nol  com. 
edvrith  black  oxide,  it  will  not  cryitallhe  bj- concen- 
tion,  biif  fixes  in  a  miiss,  ia  which  however  sume  saline 
liufC  «re  disdngoishabli;. 

Tliis  priissiatc  is  the  test  liquor  proposed  bySchcele.     Tuoflitl«« 
utility  in  aualysiit  is  Tery  confined;  siiici!  ill   soluliofls,  in 

■;irhicb  the  iron  is  at  a  marfmum  of  oxidation,  and  this  is  tfa« 
btnt  common  case,  are  not  in  the  leart  affected  by  this  re- 
||eDt,  ashebimteir  obserTcd.  To  employ  it  with  utility, 
ftrt  of  the  oude  of  the  solution  must  be  brought  bsck  to 
•  ntnimum,  which  is  not  easy,  or  to  be  done  without 
fiik  of  increasing  the  difficulties  of  the  procets. 


//*  Decompotitioft, 

The  aqueous  solution  of  this  prussiate  gires  out  part  of  Deeams/om 

acid  at  a  boiling  heat,  which  sufficiently  demonstrates, 
this  combinalion  is  neither  solid,  nor  compara.bIe  to 
of  (liosc  formed  by  oxigenized  acids.     It  froths  con- 

IHally,  and  has  something  saponaceous.  A  lighted 
Candle,  applied  to  the  orifice  of  the  retort,  sets  that  por. 
tion  of  acid  on  fire :  but  ita  loss  is  not  confined  to  this,  for 
that  portion,  which  the  salt  retains  more  strongly  by  mean* 
Af  the  potash  that  begins  to  predominate,  likewise  expo- 
ricncet  a  slow  but  regular  destruction  from  the  effect  of  tlis 
heat,  which  converts  it  inlo  ammonia  and  carbonic  acid. 
ExEmiue  the  product  at  whatcTcr  period  of  the  bailing  you 
please,  There  will  always  be  found  in  it  carbonate  of  am> 
nonia  mixed  with  a  little  prusstc  acid  ;  and  at  length,  when 
die  water  begins  to  fail,  this  carbonate  condenses  in  needles 
in  the  neck  of  the  retort. 

If  water  be  supplied,  that  the  boiling  may  continue,  the 
nme  products  will  be  found  in  (he  water  of  the  receiver; 
but  after  four  or  five  succe^bive  dintillatiuns  ia  the  same 
manner,  they  cease  to  be  perceptible,  though  the  saline 
residuum  still  evidently  contains  prussic  acid. 

On  treating  this  residuum  with  alcohol,   part  is  dissolred,  The  talduuio. 
which  is  found  to  be  priHisiale  of  potash;  but  the  saline 
laalter  left  undissolTcd  is  carbonate  of  potash.     The  two 

lowing  etperimcDts  leave  no  doubt  of  the  destruction  of 
limple  pr^issiatu  fay  a  boiling  heat 

X  3  »Brus5iat« 
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>n-  Priissiate  of  potash  does  not  render  turbid  a  sulutiun  of 

acai  1""''!^'^  of  lime;  but  after  It  lias  undergonu  ebulliliun  for 
same  time,  it  precipitates  it  copiously  iu  llic  state  of 
bonatc.     The  prussiatc  of  potash  therefore  must  ha? c 
converted  into  carbonate  of  potash. 

A<>  Two  measures  of  solutioo  of  prussiate,  one  iu  iti  ni> 
(ural  state,  the  other  altered  by  long  boiling,  were  employ- 
ed to  precipitate  common  sulphate  of  iron.  Each  afforded 
blue;  but  after  the  brightening,  that  produced  by  the 
former  was  three  limes  as  much  as  t)ic  other. 

led  If  dry  simple  prussiale  be  heated  to  redness,  carbonate 

of  ammonia  will  pass  orcr,  coataminatcd  by  an  oily  vapour 
similar  to  that  of  hartshorn.  The  saline  mass  being  dis- 
solved leaves  behind  charcoal,  and  is  carbonate  of  potash 
mixed  with  a  portion  of  pru»sia(c  not  decomposed. 

Consequences. 
If  All  these  results  unquestionably  authorise  us  to  concliw 

*  that  the  simple  prussiate  of  potash  is  a  feeble  comblnati^ 
asScliecle  had  already  found,  the  principles  of  H-hich  i 
easily  dislodged,  like  all  that  arc  complex.     We  see  la  fi 
that    part  of  the  acid  separates  from  the  potash  by  the 
effect  of  dilatation  simply;  while  another  part,  subjected 
longer  to    the   agency  of  caloric,    is  destroyed   by   being 
changed  into  ammonia  and  carbonic  acid.     Let  us  procw 
to  the  application. 

he  That   the  triple   prussiate  of  potash  is  not  deranged  t 

'""'"  repealed  ebullition  is  a,  fact.     The  lisiviums  employed  in 
manufacturing  prussian  blue  contiun,  as  we  shall  sec  below, 
both  the  triple  prussiate  and  the  simple  pnissiatc.     There 
is  not  found  in  them,  however,  any  ammoniaeal  salt.     It 
might  be  presumed,  indeed,  that  the  great  excess  of  car. 
bonate  of  potash  they  contain  would  bn  incompatible  with 
such  a  salt ;  yet  they  evolve  ammonia,  as  loug  as  they  con- 
tinue in  ebullition.     Whence  then  can  this  ammonia  pro- 
ceed,  if  not  from  the   decomposition    of  the  simple  pros- 
le         siatef   We  may   infer,   therefore,   that   boiliug   the   lixivia, 
"^^    or  concentrating  them  by  evaporation,  is  liable  to  injure 
]lue     them  by  the  destruction  of  that  very  prussiate,  which  can. 

•  not  be  too  scdulonsly  prcsi-rved;  and  w  the  carbonate  of 
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one  of  (he  principles  resaltiBg  from  this 
lilTDction,  it  docs  not  cease  to  add  to  what  is  found  there 


e  of  the  injury  o 


ioned  bj-  boiling  „„!*»  a  liiiM 


id  hnpnilv  prcxcnted  its  cffeeis,  by  addine  "Ipliw  sf 

'^'    '  '  . ,  ....    'fon  he  added,* 

I,  agreeably  to  the  principle 
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^^PMTaraaileau  was 
^T6e  liAitii 

to  Ihema  little  sulpli 

of  Srhpeic,  whn  made  known,  that  the  simple  jirussiate 
WIS  converted  into  B  triple  prussiate,  whenever  it  could'".'''' 
acquire  a  portion  of  black  oxide,  and  thus  defended  itself 
from  deromposiliiin.  As  to  the  products  of  the  destruc- 
tion of  the  prusMutc  by  fusion,  or  by  ebullition,  undoubt- 
edly there  h  nothing  cxiraordioary  in  them,  since  it  is  suf- 
ficient for  us  to  be  acqu4iiited  with  the  nature  of  the  prus- 
sic  acid  (n  foresee  them  ;  but  it  is  not  the  same  with  respect 
to  the   eirbonic  acid,   which   presents   itself  during  one  of  ^ 

these  dcstrnctions.       Whence,    fur    instance,    comes  theWlieiice4 
oxigen,  which,  during  the  ebullition  of  the  aqueous  prus.J*'™'?'" 
state,  acidifies  the  carbon  of  (he  prustiic  acid?   Rilhcr  this 
oxigen  muet  be  one  of  the  principles  uf  the  prusnic  acid 
that  is  destroyed,  or  we  must  suppose,  that  a  decomposi- 
tion of  water  has  taken  place.     1  do  not  think  wc  are  yet 
infficienlly  adtanccd,  to  choose  between  these  two  opiuions ; 
but  till  we  have  a  clearer  insight  into  the  subject,  1  cannot 
help  saying,  that,  if  wc  reflect  on  the  circumstances  ac- 
companying the  production  of  the   prussic  acid,  we  shall 
be  more  inclined  to  adopt  the  opinion  of  Uerlhollet,  than 
^Hwy  other  hypothesis.     His  words  are:   "  it  appears  to^^^p^^ 
^^Hb  difficult  to  conceive  the  existence  of  oxigen  in  a  sub- oeoxigeiv 
^HBmci-,  which  cuneains  elcmonis  so  strongly  disposed   ta^" 
^^%rm  particular  combinations  with  it,  as  hidrogen  and  car- 
bon, and  yet  is  capable  of  enduring  a  pretty  high  tempera, 
ture  without  being  decomposed."     In  fact,  to  admit  that 
this  acid  is  an  oxlgenizcd   compound,  we  must  suppose, 
that  such  an  acid  is  capable  of  disputing  oxigen  with  the 
carbon  by  which  it  is  surrounded  on  all  tides;  and  not  only 
t  the  head  of  the  acids,  but  even  of  those  onde) 
^cti  arc  known  to  be  moKt  difficult  of  reduction. 

(To  be  continued.) 
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113  EAST  INDIA   PLATTt. 

a* 

The  Specimens  noted  in  the  following  Leiier  are  placed  erf 

the  Society^s  Repotiiery. 

DEAR  SIR, 

£joo,  the  fibres      I  think  it  more  than  probable  that  the  Society  of  Arts, 

of  the  icavci  of  ^^^  ^^  ^^^  possess  any  specimen  of  the  vegetable  fibres, 

commonly  called  Ejoo  tn  the  East  Indies.  I  have,  therefore, 

the  pleasure  of  sending  you  a  parcel  of  that  substance,  con. 

sisting  of  six  smaM  rolls,  the  produce  of  a  small  tree  for 

oiie  year.     The  tree  produces,   on  an  average,  six  leaves 

every  year,  and  each  leaf  yields  from  about  four  io  twenty 

ounces.     It  is  No.  4.  of  my  first  paper  on  the  comparative 

strength  of  various  vegetable  fibres,  published  in  the  xxii. 

vol.   of  the  Society's  Transactions.     A  description  of  the 

tree  has  lately  been  published  by  Labillardiere,  under  the 

theXrenga       Hame  of  Aronga  Sacaharifera,     It  is  the  Jnou  of  Marsdcn 

6iia:haafer».     |n  jjjs  History  of  Sumatra,  page  77 :  in  Runiphius^s  Her* 

bariuBi  Amboyncose,  vol.  i.  page  57,  and  table  13.  a  yery 

full  account  of  this  valuable  palm  will  be  found.     By  Louri* 

ero,  in  his  Flora  Cochinchinensis,  p.  750,  it  is  called  Bo- 

rasus  Gomutus^     The  cultivation  of  this  beautiful,  stately, 

Made  imo         &°d  ^^ry  useful  palm  may,  I  think,  with  the  prospect  of 

ropw.  great  adraqtagc,  bp  cjicouraged  in  the  West  Indies.     For^ 

besides  the  abovc.mentioned  fibres,   which  are  in  high  csti. 

raation  for  thick  cordage  and  cafblcs  in   India,  this  palm 

Aflfords  inuc|i    furnishes  sugar,  and   abounds,  as  before  mentioned,  pro. 

Fioe  and  sugar.  i||^5]y  n^QPQ  than  any  other,  in  wine,  which,  in  its   recent 

0tate,  is  a  pleasant  and  wholesome  beverage,  and  is  also  con* 
verted  by  the  Malays  into  ardent  spirits ;  and  when  the  tree 
arrives  at  maturity,  the  pith  of  it  is  one  of  the  varieties  of 
•ago  meal  used  by  these  people  in  their  diet 
Asubstifutefor  I  ^^^^  ^®  pleasure  also  of  sending  you  a  specimen  of  a 
«o*"l?-  most  curious,    ^^S^U  ▼Pgetabic,    substance,  the   spreading 

stems  of  Acshijnomene  Jspera^  a  water  plant,  called  by  the 
Hindoos  and  Bengalese  Solahj  and  FooLSolah^  It  is  em. 
ployed  by  them  for  a  variety  of  purposes,  such  as  floats  for 
fishing  nets,  artificial  flowers,  &c.  Might  it  not  be  advan. 
tageoqsly  employed  instead  of  cork,  in  making  jackets  to 
swim  with,  and  in  life-boats,  &c.  ?  At  all  events,  the 
|)are  cir<^unistancc  of  making  known  tl^e  existence  of  such  a 

plaqt, 


pUnI,  and  the  plarc  tn  wli!ch  it  fleuiishes,  will,  i  >m  pe^ 
Inl,   be  accirpuble  infonution  to   the  Sodety. 


lam,  D<^3rSir, 
Your  most  obedient  bumble  Serruit, 

W.   ROXBURGH. 
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III. 

Extract  from  a  Dissertation  on  Coffee,  its  History,  Pro. 

pertiei,  and  the  Mode  of  obtaining  from  it  the  most  pleO' 
BLMflf,  sholeiome,  and  economical  Becerof^ :  by  AutoVT 
HArui)  Cadet  deVac-x,  Member  of  tar iotis  Academiet! 
^Kmth  iti  Artaii/m,  6jr  Charles  Lmi^  Cadet,  Apothecary 

tn  ordinary  to  his  Majesty  the  Emperor,  Profestor  af 

Chemiilry,  ^c* 

iTASSIN'G  over  the  historic^  P^''')  which  is  safficientljr 
known,  we  iholl  confine  ourselves  to  the  chemical  and  eco> 
pomiul. 

Raw  Coffee  treated  u-ith  Water. 
I  boiling  water  is  poured  oo  roRcc  as  we  find  it  in  Decoction  of 
h&ho)>s,  it  acquires  a  ycliowhh  green  colour. f     If  the*"" 
artion  of  heat  be  continued,  the  decoction  f;raws  brown,  asf^K. 
4nJ  a  light  scum  rises,  which  remains  in^ioluble.     The  de- 
coction pasH)  cluar  through  the  filler,   bnt  becotnes  tnrhid 
on  cooling.     A  little  caustic  potash  poured  into  this  dccoc. 
lion  gives  it  a  deeper  brown,  and  ammonia  produces  a  siml- 
la.r  el&ct.     Lime  water  forms  in  it  a  co|>ious  flocculent  pre- 
cipitate.    Sulphate  of  iron  converts  it  into  a  black  ink. 
Solution  of  gelatine  is  not  rendered  turbid  by  it.     Oiigen. 

•Journal  de  Physique,  Vol,  LXIII.  p.  210,  Sept.  ISOC. 

f  When  coiTee  is  fresh  gsthere<t,  lis  decoction  is  ol"  a  fine  emerald  i.akc  bat 
green.     A  lake  might  be  made  of  it,  and  Mr.  Dupont  de  Nemonn  collre. 
infonns  me,  thai  in  the  West  Indies  it  is  u^ed  for  washing  and 
(ouriivmapa, 

iied 


trmlcd  <*iih  rt- 
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iiid  muriatic  acid  d«pri.T6s  the  dacoctioa  of  ita  colour  but  us 
part;  and^  if  an  nllMili  be  added  to  this  mixture^  it  becomes 
red. 

Distillation. 

Distilled  ^a-  I  distilled  dght  pounds  of  water  with  a  pound  of  raw 
^'cei^  and  obtained  an  aromatic  water,  on  the  surface  of 
which  were  a  few  drops  of  a  concrete  oil,  similar  to  thaf  of 
Uttn^g^Hct^er^am^  or  candleberry  mjrtle.  The  deeoctioii 
remaining  in  the  still  was  tiscous.  This  I  diluted  with  a 
little  water,  and  poured  into  it  alcohol.     A  copious  preci. 

•**"*"y"  pitate  was  thrown  down,  which,  collected  on  a  filter,  was 

Boldble  in  water,  aod  had  all  the  characters  of  muciiage. 

lUnn  left  la     Tlw  cofiee  from  which  the  water  had  been  distilled,  being 

ihecaffoe.  idried  is  a  store,  and  digested  in  alcohol,  afforded  a  tincture, 
which  gare  a  precipitate  on  adding  water. 

Tho  decoction       I'he  aqueous  decoction  of  raw  co%e  does  not  redden  to. 

twoorilkmui  letable  blues.  With  litmus  it  even  produces  a  green.  AH 
the  chemists  who  had  analysed  coffee  before  me  Imre  said^ 
that  the  decoction  held  in  suspension  a  free  acid,  which  red* 
deoed  blue  Tcgetable  colours.  Gcoffroy  cTen  went  so  far  as 
to  assert,  that  water  distilled  from  coffee  by  the  heat  of  a 

mr\i  eonuioed  water  bath  was  rendered  very  sour.     I  have  tried  five  differ. 

w>Mc:d,  ent  sorts  of  coffee,  and  repeated  the  experiment  more  than 

twenty  times,  but  the  decoction  neyer  appeared  sour  to  me* 

Beeonifiitd         ^^  decomposes  sulphate  of  alumine,  and  precipitates  its 

alma.  earth,  which  it  colours  slightly. 

RazD  Coffee  treated  Kith  AlcohoL 

Alcohol  ex-  Alcohol  becomes  slightly  tinged  by  standing  on  dry  cofiee, 

tnets  iu  rcrin,  g^p^d  without  heat,  and  holds  in   solution  a  considerable 

quantity  of  extracto-resinous  matter.     If  water  be  added  to 

this  tincture,  it  turns  milky,  and  the  resin  falls  down  of  a 

iatty  white  colour.     With  a  solution  of  sulphate  of  iron 

the  precipitate  is  green;  with  muriatic  acid  it  is  fawn^ 

fetviuR  •xtrtci  coloured.     The  coffee  exhausted  by  alcohol,  and  afterward 

end  mucilage,  treated  with  water,    still   furnishes  extractire  matter  and 

mucilage. 
Immediate  From  these  preliminary  experiments  we  may  conclude, 

Iciof     that  raw  coffee  contains,  1.  an  aromatic  principle  soluble  \t\ 

water; 


car  corns.  llSl 

trttars  %.  ^rmf  sm«U  qumtlty  of  ettentkl  oS?  3.  a  Tcdntsvcoffecu 
ift  tolerablo  absndttice:  4.  a  gum  in  greater  quuitlty:  5. 
gnUiO  add,  tHit  BO  tannm :  6.  extractiTe  matter;  7.  %  litllo 
aUnunen* 

If  the  decoction  filtered  while  hot  become  tarbid  on  cool*  Ceaml  f«* 
ing,  it  i»  becaose  it  holds  in  solution  by  means  H>f  tiie  heat  a 
little  resin.  Alkalis  render  it  brown ;  their  usaal  effect  on 
Tegetable  decoctions*  lame  water  precipitates  it,  because 
on  the  one  hand  gallate  of  lime  Is  formed;  and  on  the  other 
the  gummj  estractive  matter  unites  witl^the  earth,  and  car. 
rles  it  down.  The  same  maj  be  said  of  the  sulphate  of  alu« 
mine.  Spirit  of  wine  separates  the  mndlage,  because  gums 
are  not  soluble  in  alcohol ;  and  water  precipitates  the  alco« 
bolic  tincture,  because  resins  arc  insoluble  in  water.  This 
precipitate  by  water  is  white  In  consequence  of  its  extreme 
diyision :  by  sulphate  of  iron  green,  because  it  is  mixed  with 
gallate  of  iron:  by  oxigenized  muriatic  acid  fawn-coloured^ 
because  the  oxigen,  attacking  the  resin,  sets  bare  a  little 
carbon.  The  insoluble  scum  formed  on  the  surface  of  the 
decoction  is  a  littie  vegetable  albumen  coagulated  by  boiling 
water.  To  obtain  this,  it  is  necessary,  that  the  water  should 
stand  some  time  on  the  coffee  cold,  before  it  is  heated. 

Proportions  by  Approximation. 
Though  it  is  not  of  much  use  to  inquire  into  the  pro.  Proponionf  i# 
portions  of  the  immediate  principles  of  coffee,  since  these  '^  prindplet 
proportions  must  vary  as  the  berry  is  more  or  less  ripe,  and 
according  to  the  place  from  which  it  comes,  and  the  time  it 
has  been  kept,  I  hare  deemed  it  not  superfluous,  to  esti. 
mate  them  as  nearly  as  may  be.     After  several  comparatiTo 
experiments  I  bare  found^  that  eight  ounces  of  coffee  afford 
nearly 

oz.  dr.  gr. 

Of  mucilage  /•        -        -  10    0 

Resin 0     10 

Colouring  extractite  matter     •  0    10 

Gallic  acid         •        .        .        .  0    S  36 

piueachyma  •        •        .  5    3  36 

y^gftabia  albomcii    •       #       •  0    0  10 

7    1  10 
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Coffee  germi-        It  has  long  been  known,  that  coffee  gennmatcs  in  boiliDji^ 
nai«  in  boiling  ^^^j.  ^^^^  Bomarc's  Diet  art  ChfJ.)  and  I  hare  Tcrified 

water;  ,  ^  •/   J-' 

but  not  in  alco-  this  fai^t     Bat  it  does  not  germinate  in  boiling  alcohol ; 

^^*  either  because  the  temperature  is  not  sufficiently  high,  or 

because  the  water  is  necessary  to  its  germination,  or  because 
alcohol  destroys  its  Tcgetatiye  action. 

Mar'.intco  and       I  hare  compared  the  decoctions  and  tinctures  of  three  dif. 

Boutboa  coffee f^r^^nt  sorts  of  coffee;  those  from  Mocha,  Martinico,  and 
the  Isle  of  Bourbon.  The  last  two  appeared  to  me  to  fur- 
nish the  same  principles  in  the  same  proportions,  but  that  of 

Mocha  differ-    Mocha  differs  essentially  from  the  others.   Its  decoction  was 

^^'  much  less  saturated,  its  alcoholic  tincture  was  higher  co- 

loured ;  it  contained  less  gum  and  less  gallic  acid,  but  moi« 
resin  and  more  aroma. 

•  Torrefdction. 

To  know  what  changes  are  produced  in  coffee  by  roasting, 
I  examined  the  phenomena  that  take  place  during  its  torre. 
faction  in  the  open  air. 

F.ffo€t  of  roast-      At  first  the  coffee,  being  penetrated  by  the  caloric,  in. 

inf.  creases  in  bulk:  it  crackles,  and  becomes  fawn-coloured: 

the  arillus  or  pellicle  that  envelops  the  seed,  separates,  and 
as  it  is  Tcry  thin  and  light  the  least  breath  blows  it  away. 
The  coffee  then  diffuses  a  very  agreeable  aromatic  smell. 
This  Tapour  grows  more  intense ;  the  seed  smokes,  and  turns 
brown :  presently  the  smell  changes,  and  becomes  slightly 
cmpyrcumatic;  the  coffee  sweats,  and  becomes  oily  on  its 
surface*;  it  ceases  to  smoke,  and  if  the  action  of  the  fire 
be  continued  it  is  carbonized. 

Difficult  to  '^^^  intcryal  that  separates  the  instant  that  the  coffee  be. 

louLst  it  to  a       comes  coloured  from  that  of  its  carbonization  is  sufficiently 

fffoperpoin  .  i^^g^  to  render  it  difficult  to  determine  the  point  at  which 
we  should  stop,  in  order  that  the  berry  may  retain  its  most 
agreeable  properties ;  but  in  order  to  approximate  this  point, 

Fatoitmcof'         *  ^^'*-  P^nnenlier  wrapped  up  some  roasted  and  sweating  coffee 
|j».  in  hlotliug  paper.    This  paper,  imbibing  the  oil,  remained  greasy 

and  transparent  for  more  than  a  year,  which  indicates  the  existence 
of  a  fat  oil  in  the  berry.  I  could  not  separate  any  such  oiJ,  how- 
ever, cither  by  prcs::bre,  boiling  ia  water^  or  the  action  of  caubtic 
alkalib, 

which 


oil  COFFEE.  117 

I  of  80  much  importance  to  be  known,  I  difide^he  Three  stages  of 

of  roasting  into  three  distinct  periods:   1,  that  in       ^     ^'' 
the  berry  loses  its  natural  colour,  and  assumes  that 
d  raspings,  or  dried  almonds :  2,  that  in  which  it 
I  the  brown  red  of  a  dry  chosnut :  3,  that  in  which, 
I  almost  black,  it  is  still  not  charred. 

>k  six  ounces  of  Martinico  coffee,  divided  them  into  Experiment. 
arts,  and  roasted  them  separately  in  these  three  de- 
two  ounces  slightly  roasted,  and  of  the  colour  of  T.ost  of  weight 
Imonds,  lost  on  the  fire  two  drachms.     These  I  shall"' 
u  1. 

two  ounces  roasted  to  a  chesnut  colour  lost  three  ^'^^ 
IB.     These  I  call  No.  2. 

two  ounces  roasted  to  blackness  lost  three  drachms  or  near }. 
ight  grains.     These  I  shall  distinguish  as  No.  3. 

1.  passed  through    the  mill  with  difficulty.     Infused  Slightly  roasu 
le  infusion  contained  tannin,  and  precipitated  soin- 

r  gelatine;  it  was  very  aromatic,*  and  had  the  fla- 
r  almonds;  there  was  not  the  least  bitterness,  but  a 
itlj  decided  harshness.  Infused  hot  its  aromatic  fla. 
as  the  same;  and  its  taste  reminded  me  of  that  of 
aond  rake  called  nougat.  It  was  not  at  all  bitter, 
;  harshness  was  less  perceptible. 

2.  was  more  easy  to  grind.     To  cold  water  it  gave  Higher  roasicdL 
I  tannin;  its  aromatic  flaTour  was  weaker,  and  it  had 

e  object  of  retaining  the  aroma^  which  is  dissipated  by  a  Two  methods 
lieat,  has  given  rise  to  two  processes,  whicli  are  not  alto-  "^^  ^®  rctaia 
neffectual.    The  first,  adopted  in  India  and  by  some  per-^^®  ^^^^' 
FVance,  consists  in  putting  into  the  cylindrical  roaster  a  lit-  butter  in  th« 
I  butter,  when  the  colfee  begins  to  be  coloured.     No  more  roasting ; 
used  than  will  slightly  vamisli  the  surface  of  the  berries. — 
Iter  retains  a  part  of  the  essential  oil,  that  would  have  eva- 
.     It  is  not  a  bad  method,  but  sometimes  it  imparts  to  the 
.  peculiar  flavour,  which  every  body  does  not  Hicc. 

lecond  consists  in  spreading  the  roasted  coffee,  while  yet  hot  powdering  with 
sating,  on  writing  paper,  and  powdering  it  lightly  with  su-  *"^'     ^  *'' 
fhe  sugar  absorbs  the  oil  of  the  coffee,  and  retains  its  aroma ; 
oes  not  appear  to  me  to  increase  the  pleasantness  of  the  cof^ 
d  renders  us  uncertain  how  much  sugar  to  put  into  a  cup. 

mora 


1 


118  Oir  COFFSt. 

vore  of  tke.  tiste  of  bnrat  sugar,  bat  neither  bitteni€if  Hor 

hanhneig.    Infased  in  hot  water  it  gave  out  neither  mort 

tattc,  nor  more  aroma. 

t'ery  highly  No.  S.  was  reduced  to  powder  very  easily.     To  cold 

'•■•^*  water  it  imparted  scarcely  any  aroma:  its  taste  was  cmiiy- 

renmattc,  aud  slightly  bitter :  and  the  precipitate  it  afforded 

with  solution  of  gelatine  was  hardly  perceptible.     The  in^ 

fnsion  in  hot  water  was  more  bitter,  more  cmpyreumatic, 

and  had  a  more  distinct  aroma. 

foagHiig  in.  All  these  infusions  contained  mucilage  and  gallic  acid,  but 

««"^ij»«        in  an  ininerse  ratio  to  the  tannin;  for  the  proportions  of 

Sninbhcd  the  i^^  ^^^  ^>d  increased  with  the  degree  of  torrefactioU} 

ttnnio.  while  the  tannin  diminished. 

tiaUfeacid  a        Mr.  Bouillon  Lagrange,  in  an  excellent  paptr  on  galls,* 

^had  already  considered  the  gallic  acid  as  a  modification  of 

tannin;  and  these  experiments  tcn(i  to  confirm  his  opinion. 

Examination  of  the  Roasted  Coffee, 

As  the  immediate  principles  of  coffee  arc  not  equally  so. 
fable  or  Tolatile,  it  was  necessary  to  malcc  a  comparatira 
^lamination  of  the  hot  and  cold  infusions  of  the  three  sorts 
of  coiee,  as  well  as  of  their  decoctions. 

Infusion  in  Cold  Water. 

I  poured  eight  ounces  of  dbtilled  water  on  one  ounce  of 
roasted  and  ground  coffee,  and  after  they  had  stood  toge* 
ther  two  hours,  I  filtered  the  liquor.  The  infusion  was  of 
arerydcar  brown,  did  not  redden  blue  paper,  was  blacks 
ened  by  sulphate  of  iron,  and  slightly  precipitated  solution 
of  gelatine.  Alcohol  separated  from  it  a  little  mucilage, 
and  gave  the  infusion  the  smell  of  juniper.  Mocha,  Bour. 
bon^  and  Martiaico  coffee  exhibited  the  same  characters. 

Hot  Infusion, 

Infosalt  I  infused  an  ounce  of  roasted  and  ground  coffee  for  a 

quarter  of  an  hour  in  eight  ounces  of  water  2Lt7Q^  ( lOO*  F.) 
This  infusion  did  not  redden  litmus,  or  precipitate  solution 
of  gelatine,  but  formed  ink  with  sulphate  of  iron.     Alco*. 

♦  See  Journal,  p.  58  of  the  present  Volume.    T. 
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1  MpanfMl  more  gum  from  it  thaa  from  the  cold  infu- 
sion. Tbe  three  sorts  of  coffee  coniported  themtcUcs  the 
■am ft  In  these  experiments. 

^^^  Decoction. 

^^Bw>llcd   two  ounces  of  powdered  coffee  in  one  pound  boiled. 

^^TTater,  and  canfinned  the  boiling  for  two  hours.  The 
■mell  of  the  decoction  was  infmilely  less  agreeable  and  aro. 
m&dc  than  that  of  the  infusion.  It  did  not  change  the  co> 
lour  of  blue  paper,  or  precipitate  the  solution  of  gelatine, 
but  was  blackened  by  sulphatu  of  iron.  Alcohol  separated 
from  it  much  more  mucilage  llian  iva^  found  in  the  infusions, 
in  proportion  to  the  quantity  of  coffee.  The  three  sorts  of 
coffee  afforded  the  same  resulte. 

If  s  filtered  and  limpid  decoction  of  coffee  be  boiled  a  EfTect  of  \aa$  j 
long  time  exposed  to  the  air,  it  grows  turbid,  and  deposits  ™"'^- 
R  talmrk  powder,  which  has  sometimes  been  mistaken  for 
rrein,  but  is  only  c!ttr3c(i»e  matter  highly  osigeniied.  Phy- 
sicians and  apothecaries  have  not  yet  sufficiently  examined 
the  aetioii  of  the  air  on  Tegctable  decoctions ;  but  they  might 
dcdte  from  it  some  information  respecting  the  more  or  leH 
■tftre  properties  of  certain  medicines. 

^V  ExIraU  of  Coffee. 

^^^^e  decoction  nf  coffee,  when  filtered  and  evaporated '^""*- 
to  file  consistence  of  an  extract,  has  no  longer  the  aromatic 
odonr  of  the  infusion.  \u  taste  is  bitter.  Heated  with 
alcohol,  this  extract  colours  it  irith  its  extractive  matter, 
bnt  the  tincture  affords  no  precipitate  on  the  addition  of 
vater.  Hence  >re  may  conc^lude,  that  the  decoction  of 
ColTee,  after  it  has  been  tillered  or  stood  to  settle,  contains 


Spiriluous  T)'nclure  of  roa'ted  Coffee. 
Roasted  coffee  digested  in  alcohol  alTords  a  high  coloured  Tinctui 
tincture,  from  which  water  precipitates  a  larger  quantity  ^j^j  ,!,„, 
of  renin,  than  from  the  tincture  of  dry  or  raw  coffee. —  ran  cgffet 
From  tbe  latter  the  resin  is  white;  from  the  tincture  of 
roasted  coffee  it  is  fawn  colour^. 

Observatiom 


L 


d 
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Observations^ 
effects  of  It  follows  from  these  experiments,  that  roasting  derelopS 

'^*****"'K*  the  odorant  and  resinous  principles  of  coffee,  and  fonns  ia 

it  tannin,  which  is  soluble  only  in  cold  water.  This  is  a 
Tery  singular  phenomenon.  Gallic  acid  manifests  itself  in 
colTee,  at  every  temperature  of  the  water  employed  as  a 
menstruum.  The  gum  and  colouring  extractive  matter  are 
more  abundant  in  the  decoction  than  in  the  infusions ;  but 
the  aromatic  principle  is  more  perceptible  and  more  agree, 
able  in  the  latter. 

Distilled  Water  of  roasted  Coffee. 

Water  distilled      I  distilled  several  quarts  of  water  from  roasted  coffee. 

^t>m  roasted      fhe  water  was  impregnated  with  the  aroma  of  the  coffee, 

and  carried  over  with  it  some  atoms  of  concrete  essential 

I 

oil)  like  that  obtained  from  the  distillation  of  raw  coffee. 
Reagents  did  not  demonstrate  the  presence  of  any  substance 
in  solution  in  tliis  water. 

Infusions  and  Decoctions  compared, 

Tratted  first  To  find  the  different  solubility  of  the  principles  of  coffee, , 
'>ruh  cold  water  1^  remained  for  me  to  subject  the  same  powder  of  roasted 
coffee  to  the  successive  action  of  infusion  and  decoction. 
For  this  purpose  I  placed  ia  a  filter  two  ounces  of  coffee, 
and  passed  cold  water  through  it,  till  the  reagents  ceased  to 
indicate  the  presence  of  the  matters  in  solution.  Sixty.eight 
onnces  of  cold  water  were  necessary  to  divest  the  coffee  of 
all  the  matter  thns  soluble.  I  divided  this  water  into  seven- 
teen portions  of  four  ounces  each,  as  they  passed  through 
the  filter.  All  these  contained  gallic  acid  in  proportion  to 
the  order  in  which  they  passed  through :  the  first  four  took 
np  gum ;  but  only  the  first  indicated  the  presence  of  tannin, 
by  precipitating  a  solution  of  glue. 

then  with  hot,  The  coffee  having  bc?n  taken  out  of  the  filtre,  and  dried 
on  a  stove,  I  poured  on  it  eight  ounces  of  water  at  7b^ 
(201*^  F.)  The  smell  of  this  secondary  infusion  was  plea, 
sant,  but  weaker  than  that  of  coffee  prepared  for  the  table. 
Examined  by  reagents  it  furnished  a  little  mucilage^  and  a 
^  great  deal  of  gallic  acid;  but  I  found  in  it  neithci:' tannin 
j»or  resin. 

Itoo^^ 


took  All  same  coffee,  already  washed  with  cold  water,  and  lasily  boil' 
and  infufted  in  hot,  and  boiled  it  id  six  ounces  of  water,  '^''' 
till  they  were  reduced  to  four.     This  decoction  contained  a 
great  deal  of  gam  and  gallic  acid,  but  little  aroma,  and  af. 
forded  no  trace  of  tannin  or  resin  with  reagents. 
Observnlion^. 
These  experiments  prove,  that  cold  water  divests  roasted  GfTecUof 
coffee  of  the  little  tannin  it  contains,  of  part  of  its  extrac."'^ "*'*''  ' 
tive  matter,  and  of  great  part   of  its  aroma;  but  that  it 
takes  up  only  a  small  portion  of  its  gallic  acid,  and  of  its 
gum.     We  perceire,  that  the  hot  infusion  is  more  loadcdof  hoi, 
with  both  of  the  latter  principles;  but  that  its  aroma  la 
weaker.     Lastly  we  find,  that  long  boiling  dissipates  in  a  of  boiUi 
great  degree  its  odour,  bnt  is  highly  loaded  with  gum  and 
gallic  acid.     If  it  be  found  to  contain  resin,  this  is  only 
suspended  in  it,  disturbs  the  transparency  of  ihe  liquor, 
and  is  deposited  by  standing. 

v/.Ac,  of  Coffee. 

Though  il  is  of  little  importance  to  know  what  colTec  incitiprjicd, 
reduced  to  ashes  contains,  I  incinerated  about  half  a  pound.  ""iths"i"* 
The  ashes  were  pretty  light.  Liiiviated  with  distilled  water, 
tJietr  analysis  alibnted  nothing  but  a  little  lime,  and  a  very  ^M 

little  potash.     I  acidulated  the  lixivium  with  a  small  quan-  '^M 

tity  of  nitric  acid,  and   the  filtered   solution  precipitated  ^| 

pruuiate  of  potash  of  a  fine  blue.     Oxalic  acid  gave  with 
it  a  copious  precipitate.     It  was  not  altered  by  barytcs. 
Mitrntc  of  silver  (umcd   it  white.     Coffee  ashes  then  are  „niiin  catbon, 
losed  of  carbon,  iron,  lime,  and  muriate  of  potash,  i''^"' '"i"^.*'"* 
not  think  it  necessary  to  ascertain  their  proportions,    potuh. 
had  intended  here  to  have  concluded  my  analysis,  when  ColWanalyod 
Parmentier  read  at  the  Society  of  Pharmacy  a  very  by  IV    "      ' 
copious  memoir    on  coffee,    written   by  Mr.  Paysse,    an 
apothecary,  who  has  already  published  several  very  intc. 
resting  works.     It  is  said  in  this  memoir,   1st.  that  the  pre. 
cipitate  formed  by  the  mixture  of  the  decoction  of  coffee* 
■  This  is  a  mistake.     It  was  the  prccipilatc  formed  by  Ihe  aciJ 
of  coffee,  as  Mr.  Paysse  calls  it,  obtained  in  the  way  in  wliich 
distinct  principle,  by 


Ham 


Mr.  Chcnevix  found  what  he  consider 
precipitating  the  dtcoctiou  with  i 

^^tla  by  sulphuretted  hidrogco. 
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in  their  physical  properties ;  yet  all  aracilage^  all  sacch^ 
rine  matter^  is  the  same  chemically  considered**.  Proost 
has  demonstrated,  that  tannin  obtained  from  different  Tege- 
tables  displayed  some  differences :  it  is  possible,  therefore, 
that  gallic  acid  obtained  from  coffee  may  not  be  ab«oiately 
the  same  as  that  from  galls,  but  it  is  not  a  distinct  add. 

Recapitulation, 
Principles  of         It  appears  to  be  demonstrated  from  the  analysis  above 
CO  ee.  given,  that  the  coffee  berry  contains  abundance  of  muci- 

lage, a  great  deal  of  gallic  acid,  a  resin,  a  concrete  es- 
sential  oil,    albumen,    and  a  Tolatile  aromatic  principle. 
To  these  principles  are  added  those  found  in  many  reget^ 
Eflfects  of  roast- bles;  namely,  lime,  potash,  iron  f ,  carbon,   &c.     Torre. 
"^^'  faction  develops  the  soluble  principles;    but   it  must  be 

moderate,  if  we  would  retain  the  aroma,  and  not  decom- 
pose the  acid,  the  gum,  and  the  resin. 
Tannin  pro-  The  roasting  adds  a  new  principle,    which  is   tannin. 

Treated  with     though  in  very  small  quantity.     The  cold  infusion  is  veiy 
water.  aromatic;    but  it  contains  little  mucilage  or   gallic  acid. 

The  hot  infusion  retains  some  of  the  aroma ;  and  the  prin- 
ciples dissolved  in  it  are  in  such  proportions,  as  to  be  agree- 
able  to  the  taste.  The  decoction  has  little  aroma,  and  is 
much  loaded  with  gum  and  gallic  acid,  the  resin  too  may 
even  be  suspended  in  it,  and  it  is  less  pleasant  to  the  taste 
than  the  infusion. 

Different  sorts       The  coffees  from  the  island  of  Bourbon  and  Martinico 
of  coffee. 

*  The  fecula  of  potatoes  does  not  resemble  that  of  wheat,  and 
this  again  differs  from  the  fecula  of  cassada,  sago,  salep,  arum, 
maize,  &c.     Yet  chemists  would  say  of  all  these,  that  it  is  an 
amylaceous  substance,  and  find  in  them  the  same  Jcading  cha- 
racters. 
Iron  in  coffee        t  The  presence  of  iron  in  vegetables  is  very  common  ;  but  that 
with  gallic  acid,  of  iron  in  a  vegetable  containing  a  great  deal  of  gallic  acid,  with- 
t^bv  colour^    out  this  acid  being  combined  with  it,  and  imparting  a  blue  or 
black  colour  to  the  vegetable,  is  a  very  remarkable  phenomenon. 
It  appeared  to  me  deserving  of  inquiry,  and  1  made  a  comparative 
analysis  of  the  ashes  of  galls,  in  which  also  I  found  a  sensible 
quantity  of  iron.     [It  may  be  observed,  however,  that  galls  have 
very  often  an  evident  blue  tinge;  so  much  so,  that  it  is  commonly 
considered  as  an  evidence  of  superior  quality.    T.] 
. .  do 


i«sB 
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^Sv  Hot  pcrccpliblj-  differ  from  each  other;  but  thai  horn 
Mochu,  as  was  obserred  above,  is  more  aromatic,  less 
gummy,  nod  more  retiinous.  It  is  probable,  that  the  resin  Perhtpi  tt 
uf  coflcc,  as  tliat  of  most  astrinffrnl  vt-ijctablcs,  has  pecu-  " 
liaf  mt'dicinal  properties.  A^i  it  is  obtainable  neither  by 
infusion  nur  dccodion  in  water,  the  habitual  use  of  coffee 
ran  aflbril  us  no  iasight  into  its  action  oii  the  animal  eco- 
nomy. Ii  is  for  physiciana  to  make  such  exporimentg  oo 
the  subject,  as  they  may  deem  useful. 

If  1  might  be  allowed  from  this  analysis  to  draw  pre-  Don" 
ccpts  applicable  to  the  domestic  use  of  coffee,  I  would  say, 
that  it  is  possible  to  make  excellent  coffee  from  every  kind 
of  the  bL'rry  found  in  the  shops,  provided  it  be  not  damaged. 
Amateurs  look  to  three  poinl't  of  perfci'tion  in  coffee: 
they  would  have  in  it  an  agreeable  aroma,  a  slightly  rough 
Uste,  and  a  certain  density,  whieb  is  called  liodif*.  All 
these  objects,  I  t>elit!vc,  may  be  obtained,  by  proceeding 
a&  follows. 

1.  Choose  a  coffee,  that,  when  dry,  has  no  taste  of^ 
mouldiiieis,  or  if  not  damaged  by  salt  water.  greaiut^nfeo- 

2.  Divide   the  quantity  to  be  roasted   into    two  equal"""- 
parts. 

3.  Roa»t  one  portion  only  till  it  is  of  the  colour  of 
ilry  almonds,  or  bread  raspings,  and  has  lost  one  eighth  of 
ta  weight. 

4.  Roast  the  other  till  it  is  of  a  brown  chesnut  colour, 
and  has  lost  nearly  one  fifth  of  its  weight. 

5.  ilix  both  these  together,  and  then  grind  them. 
S.   Let  the  eoffec  be  both  roasted  and  infused  the  day  on 

tihicb  it  U  to  be  drunk. 

7.  Pour  four  cups  of  cold  water  on  four  measures,  or 
two  ounces  of  coffee,  and  when  the  water  has  run  off,  set 
it  by. 

8.  On  (he  same  coffee  pour  three  cups  of  boiling  water, 
and  mix  the  water  that  runs  off  with  the  preceding.  Yon 
ihould  thus  have  six  cups  of  coffee. 

«  Some  of  the  easKm  nations  value  this  density  so  highly,  that 
ihey  reduce  their  coffee  to  a  very  fiue  powder,  leave  the  groi{ndi 
in  tiie  infiulOT,  and  drink  it  ai  thick  as  a  kind  of  thin  pap. 

9.  The 
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9.  The  moment  yoa  are  going  to  drink  the  coffee,  heat 
it  oter  a  brisk  fire,  but  do  not  let  it  boil. 

10.  The  infusions  should  be  made  in  a  china,  earthen- 
ware, or  silver  pot. 

Such  is  the  process  pointed  out  by  theory,  and  I  can  re- 
commend it  from  experience. 

■ 

FiFsse^t  analy      Xd  give  Ae  whole  of  Mr.  Payss^'s  memoir,  alluded  to 
'  abore,  would  occupy  too  mueh  room ;  but  we  apprehend 

it  will  be  acceptable  to  the  reader,  to  hare  subjoined  the 

conclusions  which  that  gentleman  draws  from  his  chemical 
.    inrestigation  of  raw  coffee;  particularly  as  he  differs,  in 

some   respects,    both    from    Mr.  Cadet,    and  from  Mr. 

CheneFix. 
It  contains  a  x.  It  results  from  all  tiiese  experiments*,    that  coffee 

pec   lar  act  y    (iQii^^ing  i^  peculiar  acid  sufficiently  characterised :  that  it  is 

in  some  respects  free,  since  the  powder  of  the  berry  speedily 

reddens  blue  vegetable  tinctures :  and  that  cold  water,  or 
'  even  alcohol,  can  separate  It  id  a  state  more  or  less  pure, 

whiehdecom-       2.  That  the  acid  decoction  of  coffee  easily  dec<nnposes 
SSiSutio^' °^®®*  of  the  metallic  solutions,    as  those  of   tin,    lead, 

iron,  &c. 
Precipitates  of       3.  That  the  precipitates  obtained  by  a  mixture  of  this 

dccwrtion^m^  ^*^^    ^^  metallic  solutions   are  more  copious 

copious,  be-     than  those  formed  by  the  pure  acid,  because  the  decoction 

cause  less  pure,  contains  extractive  matter,  colouring  matter,  albumen,  &c 

beside  the  acid.     For  the  colouring  matter  is  partly  precis 

pitated  by  the  affinity  it  has  for  the  compound,  formed  of 

the  coffic  acid  with  the  metallic  base;  and  on  the  other 

hand  the  albumen,   being  separated  from  the  acid  which 

promoted  its  solution  in  the  liquid,  falls  down  and  in- 

creases  the  bulk  of  the  precipitate.     To  be  convinced  of 

the  truth  of  this,  nothing  more  is  necessary,  than  to  boil 

a  cofiat  of  tin,  lead,  or  alumine,  in  a  coloured  vegetable 

decoction,  to  obtiun  the  result  in  question. 

Methods  of  ob-      4.  That  the  acid  of  coffee  may  be  obtained  sufficiently 

^^^  pure  by  mixing  a  decoction  of  coffee  in  water,  or  a  tine 

ture  of  it  in  alcohol^  with  the  muriate  of  tin  or  of  lead, 

and  afterward  decomposing  this  combination  by  sulphuretted 

*  Annali9  de  Ck:mie,  VoL  LIX.  p,  190.  August,  1806, 

hidrogen, 


tiidrogri),  as  Mr.  Chenerit  did;  or  by  dcconi posing  co flat 
of  lead  b^  the  sulphuric  acid. 

5.  Tba(  this  new  add  is  not  cry  stall  ixable  in  (hit  !,lata  in  liMwtubleia 
which  I  obtained  it;  but  is  comiilutdj'  soluble  both  in  ^clhot"  '° 
walLTond  ill  alcohol. 

6.  That  It  is  capable  of  decomposing  the  prussiate  of  Deompow* 
iron  foDlaincd  in  the  prussiate  of  polash,  forming  wilh  this  f^Tand/orm 
mcUlagreen  precipitate;  and  in  this  respect  it  may  be  of  a  gri^eiipi 
great  sefYicc  to  chemists  for  obtaining  prussiate  of  potash'"  *   ' 
perfectly  pure,  Hhich  hitherto  tbcy  have  been  unable  to 
depriTC  of  a  certain  portion  of  iron,  it  retaining  this  with 
so  much  ubslinacv. 

7.  That  thi:  colour  it  communicates  to  the  oxigenized  IiselTacuon 
and  green  sulphate  of  iron  appears  altogether  new  •.  ',"'n''"'  °' 

8.  That  the  attraction  of  the  compounds  it  forms  with  May  bo  of  use 
tin,  lead,  antimony,  and  alumine,  for  the  colonring  part"  *  "'""'*'"- 
of  vegetable  decoctions  or  infusions,  may  render  it  of  use 

in  the  art  of  dyeing. 

0.  That  the  ditTcrent  kinds  of  coffee  contain  it  in  nearly  in  all  kindi  of 
the  same  proportion  ;  and  that  it  exists  without  alteration,  ^"1™.  «*  w 
though  in  smaller  quantity,  in  the  infusions  and  decoctions 
of  coffee  roasted  in  difl'ercnl  degrees,  as  well  as  in  the  pro. 
ducts  of  its  distillation, 

10.  That  the  comparison  I  made  of  the  properties  of  DilTeri  both 
this  acid  «itb  those  of  the  gallic  acid  and   tannin  did  noti~™,^«" 
show  me  any  identity  of  nature  between  these  three  very 

different  substances. 

11.  That  the  peculiar  principle  obtained  by  Mr.  Chcnerlx  !"•"  *«  pt- 
was,  no  doubt,  the  acid  substance  in  question;  though  It ai,„i„^i,^ 
was  not  examined  with  suflicient  strictness  by  that  learned  Chenfvix. 
chemist. 

12.  That,   having  examined  the   infusions  and  decoctions  No  ignnui  in 
of  diirerent  sorts  of  roasted  coffee,  thty  did  not  afford  mo  '""^  '""*'■ 
any  proof  of  the  exisU'uce  of  tannin,  by  mixing  tfavm  with 
gelatine,  as  Mr.  Chenevix  asserts. 

*  CofSt  acid,  di«>olved  in  six  times  its  weight  of  water,  added 
to  a  solution  of  oxigenizml  wlphate  of  iron,  immediately  gava  it 
a  fine  green  colour ;  and  after  ii  had  stood  8i\  liouM,  a  precipitate 
of  the  same  colour  fell  down.  To  a  solution  uf  green  sulph 
gave  at  fint  a  very  hght  green  tinge,  but  this  grew  deeper,  after 
il  bad  been  tome  time  exposed  to  the  air. 

13.  That 
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Coffic  acid    '        IS:  That  the  acid  of  coffee  b  capable  of  uniting  with  a 
wil^lbases    S^^^^  many  bases,  and  forming  peculiar  salts,  decomposable 

with  more  or  less  facility  by  fire,  and  the  powerful  acids ; 

and  that  its  affinities  appear  to  follow  a  law  altogether  dif. 

ferent  from  that  of  most  of  the  known  acids,    since  its 
but  moit  feebly  union  with  alkalis  seems  to  be  the  weakest. 
Deeompos^        14.  That  it  is  decomposed  by  hot  sulphuric  acid,  and  the 
and  reduced  to  nitric,  muriatic,  and  oxigenized  muriatic  acid ;  and  reduced 

by  the  latter,  as  well  as  by  the  nitric,  to  malic  acid. 
Contaim  much      15,  That,  from  the  products  obtained  by  its  analysb  by 
little  hidroaen.  ^^^9  ^^  appears  to  be  composed  of  a  great  deal  of  carbon, 

with  less  hidrogen  and  oxigcn. 
Compoqent  16.  That   100  parts  of  aqueous  extract  of  coffee,    the 

Sai^y  cxtnict.  P'^^*^"^^  ®^  about  750  parts  of  the  berries,  afforded  ine  of 

coffic  acid  55,  extracti?e  matter  25,  vegetable  albumen  5^  and 

resinous  matter  9  ;  the  loss  being  6. 

17.  That,  to  adopt  the  language  of  modern  chemistry, 

this  acid  ought  to  be  called  the  cojicy  from  the  name  of  the 

substance  from  which  it  is  taken. 
Ashes.  18.  That  the  incinerated  residuum  of  coffee  is  composed 

of  muriate  of  potash,  lime,    and  a  portion  of  iron,    the 

quantity  of  which  was  too  small  to  be  ascertained. 
Remote  princi-       19.  Finally  that  coffee,  from  all  that  has  been  said,  is  a 
pi^  of  coffee,    g^jjgtance  containing  carbon   in  much  larger  proportions 

than  hidrogen,  oxigen,  or  azote ;  the  existence  of  all  these 

having  been  evidently  demonstrated  by  the  formation  of 
^  oil,  pyromucous  acid,  carbonic  acid,  and  ammonia  united 

Dfith  this  acid,  in  the  destructive  distiUation  of  coffee. 


IV. 

Account  of  the  Existence  of  Platina  in  the  Stiver  Mines  of 
Guadalcanal^  in  the  Province  of  Estremadura,  Bjf 
M.  Vauquelin*. 

Platina  fE>and    JtllTHERTO  platina  had  been  found  only  among  the 

America.  S^^^  mines  in  South  America,  at  Santa  Fe,  and  in  the  bai. 

liwick  of  Choco.     There  was  a  report  a  few  years  ago, 

•  An.  de  Chim.  Vol.  IX:  p.  317,  Dec.  180(5. 

that 


IpUlina  had  been  discuTcrcd  in  Sibcna;  but  Ihis  has 
b  mori!  been  conRrmcd,  than  that  spread  Grteen  years  ago, 
of  its  ralatenee  in  a  ft-rruginous  sand  at  St.  Dnmingo. 

Having  been  lately  cmplojed  to  analyse  the  ores  of  the™''  Tiineiin 
celcbratcil  mines  of  Guadalcanal,  In  Estrumadura;  wliich,  ^^^^r'™^. 
aftcr  having  been  shut  up  for  a  long  time,  have  lately  been  "^-  f"mish 
opened  again  at  a  fresh  place ;  I  ili9cuvi:rcd  in  one  variety    *  '"*' 
of  these  ores  the  pre'encc  of  a  laree  quantity  of  ]ilaiina. 
This  ore  is  of  a  gray  colonr,  ami  bears  con.sidi'rable  re- fmin  :<  Taiiciy 
semblance  to  that  known  in  France  by  the  iioine  of  gray  °^ ^'■'i'  "PK' 
silver  ore,    the  Jahlerz  of  the  Germans,  [properly  gray 
ropper  ore]     It  coniains  copper,  lead,  antimony,  iron, 
sulphur,  silver,  and  somelimes  ariicnic.     Its  gangue  most 
commoDly  consists  of   carbonate    of  lime,    (o  which  are 
added  sulphate  of  barytes  and  quartz.     In  the  month  of 
October  last,  I  comwonie^ted  this  discovery  (o  ray  learned 
colleague,  Mr.  Fourcroy,  whose  knowk-dge  and  friendship 
have  been  continually  scrriceablc  tome  for  these  twenty 
years.     This  fact,  which  appeared  to  him  highly  important, 
he   persuaded  rae   to   verify,   by  esperiinenls  so   numerous 
and  varied,  that  Ihey  should  bi'  open  to  lio  dispute.     1  fol- 
lowed his  advice;  and  the  following  arc  (he  re^iiits  of  my 
researches,    which  have  left  no  doubt  in  my  own  mind, 
though  hitherto  1  have  been  able  to  operate  on  no  con. 
t-idcr.-ihle  quantities  of  ore. 

The  plalina  appears  to  exist  in  various  proportions  in '''>  i"  ^^rioui 
the  silver  ores  of  Guadalcanal.     Some  specimens  afforded  f,^,^  lo'^ufi 
me  as  much  as  twenty  marks  to  the  hundred  pounds,  or  fen  c?"'. '"  almost 
jiiT  cent;    and   some  exhibited  merely  traces  of  it,    tliat""  ""^ 
were  scarcely  perceptible;    which  indicates,  that  it  does 
not  fortn  an  essential,  or  properly  constituent  part  of  the 
ore.  and  that  it  is  simply  mixed  in  irregular  quantities  in 
various   parts   of   (he   vein.     The  silver  appears  to    be  inThfsilvcr 
the  -same  case.    In  fact  tbis  varies  greaily  jn  its  proportions,  J™'"„'j^°  '* 
as  1  have  found  in  the  gray  ore  of  Guadalcanal  from  fourteni. 
marks   to   fourteen,  or  from  two  (o  seven  per  cent  of  the 
whole  weight. 

The  process  I  employed  to  extract  the  platina  from  these  yioia  in  which 
ores,  after  several  comparative  trials,  eoiisists  in  the  fol-  J.^"**  •*"*'^'* 
ing  optratioDs.     1.  After  having  reduced  the  ore  to  a 
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fine  powder,  I  roasted  it  with  a  gentle  heat,  stirring  it  con. 
stantly,    to  avpid  the  fumes.     3.  I  then   fused  it  with  an 
equal  quantity  of  common  potash,  ^nd  thus  obtained  a 
metallic  button,  consisting  of  platina,  siWer,  lead,  copper, 
and  sometimes  a  little  antimony.     The  iron  and  part  of  the 
lead  remained  in  the  scoriae.   3. 1  then  separated  the  copper, 
antimony,    and  remainder  of   the  lead,    by  copellation; 
which   left  me  only   the  sil?er  and  platina.     4.  I'  parted 
the  platina  from  the  silver  by  means  of  aqua  fortis,  oi^the 
nitric  add  of  the  shops,  which  dissolved  the  silver,  and  left 
the  platina  behind.     This  I  washed,  and  heated  again,  to 
give  it  the  metallic  lustre.     5.  If  the  lead  naturally  fonnd 
in  the  first  metallic  button  were  not  suiEcieut,  to  carry  off 
all  the  copper  in  the  process  of  cupellation,  I  subjected 
the  metal  to  this  operation  a  second  time  M'ith  a  fresh  por- 
tion  of  lead.     6.  On  the  contrary,  if  the  quantity  of  silver 
were  too  small  to  allow  the  aqua  fortis  to  act  on  the  Mffyy 
I  added  a  fresh  portion  of  this  metal,  as  in  parting  jt  from 
gold.     7.  I  ought  to  caution  the  reader,  that  the  aquafortis, 
if  it  be  not  sufficiently  diluted,  will  dissolve  a  portion  of 
platina  at  the  same  time  with  the  silver ;  which  is  easily 
perceived  by  the  brown  colour  the  solution  assumes. 
Parting  neces-       If  platina  be  found  in  the  gray  ore  of  Guadalcanal  in 
ih7phtina '"    *  proportion  that  will  allow  it  to  be  extracted  with  ad- 
and  even  the     vantage,  of  which,  according  to  my  first  researches,  there 
can  scarce  be  any  doubt,  it  will  require  to  be  parted  by 
means  of  aqua  fortis,  in  the  same  manner  as  is  practised 
with  respect  to  the. gold  extracted  from   silver  ores:  and 
even  if  there  be  no  advantage  to  be  derived  from  the  pla- 
tina  extracted  by  this  process,  it  will  be  necessary  to  employ 
it  to  obtain  the  silver ;  for  by  any  other  mode  these  two 
metals  will  be  found  united  together  from  the  similarity  'of 
their  properties. 
It  is'in  the  me-      Platina  appears  to  exist  in  the  metallic  state  in  these  ores, 
tallic  state.        for  the  simple  acids  do  not  dissolve  the  smallest  quantity  of 
it,  and  it  is  constantly  found  among  the  sulphur  and  silex, 
when  the  latter  constitutes  part  of  the  gangue.     It  was  in- 
deed by  examining  these  residuums  of  the  ores,  and  treat. 
ing  them  in  successipn  with  nitric  and  muriatic  acid,  that  I 
*  first  perceived  the  platina. 

What 


utilber  of  the  four  mculs  receally  dUcovcred, 

company  platina  in  the  ore  from  Peru,  is  found  in  that  of 

Spain.     This  is  a  consideration  of  much  importance,  since  Win  aiTbT 

il  will  grratly  influence  the  means  of  extracting  this  melal,  P"™  P'"'' 

and  since  it  gives  hopes  of  obtaining  it  in  a  slate  of  purity, 

■vrhich  cannot  he  attained  wlih  (he  plalina  of  Peru,  but  by 

meani  of  difficult  processes  and  great  fxpense. 

If  these  hopes  be  realized,  as  every  thing  tends  to  per. 
suade  us,  we  &ha]|  hare  in  Europe,  and  at  hand,  a  precious 
metal,  which  will  soon  become  of  great  utility  for  the 
purpoBes  of  natural  philosophy;  chemistry,  the  arts,  and 
cren  domestic  economy,  in  fabricating  a  Tan'ety  of  in. 
stramenls,  ressels,  and  utensils  of  every  kind;  since,  with 
all  the  adraotages  that  gold  enjoys,  it  unites  several  pro- 
perties, that  render  it  greatly  superior  to  gold*. 


Carbonnalion  of  Turf,  or  Process  6y  tchicJs  all  jiostible 
Advimlagc  mny  be  derived  from  Product/  hitherto  tieg. 
lected  in  that  Operation,  executed  in  the  Year  of  the 
RepubUe  II;  bi/  Astosv  Tiiillave-Platel,  House 
Jpotiecari/  at  the  Hofel-Dicu  at  Paris  +. 

X  HE  idea  of  the  experiments,  of  which  I  am  going  to 
give  an  account,  wa>  suggested  to  me  by  the  discovury  of 
ihermolamps. 

•  Perhaps  this  discovery  of  Mr,  Vau(|uelin  may  account  for  the  Anrient 
two  ancient  candleslicks  in  the  calhedral  of  Hildesheim,  in  Lower ''"^f"*''" 
Saxony ;  made  wi-  believe  long  before  any  plalina  could  be  brought  j^e  ume,  or  • 
from  Soulli  America,  though  we  do  not  know  iheir  exact  date ;  iimilar  ore, 
and  mentioned  by  Professor  Cramer,  of  ihat  place,  in  his  Lettera 
OD  Natural  Philosophy.     These  are  described  as  white,  and  nearly 
at  hcavv  as  gold,  and  probably  therefore  consist  of  iuch  an  alloy 
at  would  be  obtained  from  a  portion  of  the  ore  of  Guadalcanal, 
rich  in  platina  and  poor  in  silver;  and  which  Dlsliop  Bernward, 
their  maker,  tliough  one  of  the  most  skilful  melallurgists  of  hb 
did  not  know  how  to  separate.    T. 
Annates  de  Cbimie,  VoL  LVIII.  p.  128,  May,  laoo. 
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CARBONIZATION   OF  TURP. 

I  was  at  Rouen,  employed  at  the  hospital  under  Mr. 
Robert,  chief  apothecary,  a  man  for  whose  talents  I  hare 
the  highest  respect,  on  more  accounts  than  one ;  and  he  was 
repeating  some  experiments  relative  to  these  discoTcries, 
which  when  I  saw,  I  conceiTcd  the  idea,  that  the  apparatus 
might  be  employed  for  more  carbonizing  processes  than 
one;  and  I  communicated  to  him  my  thoughts  respecting 
some  questions,  that  had  be^n  put  to  me,  on  the  possibility 
of  converting  turf  into  a  charcoal,  capable  of  being  sub- 
stituted for  that  wood. 

It  had  been  proposed  to  me,  to  form  an  establishment 
capable  of  manufacturing  a  very  large  quantity  at  a  time. 
Mr.  Robert  approved  my  scheme ;  and,  assisted  by  his  ju- 
dicious ad?ice,  I  undertook  a  manufactory  of  turf  charcoal 
some  miles  from  Gournay. 

I  had  already  obtained  some  success,  when  circumstances 
foreign  to  the  business  occasioned  it  to  fall  to  the  ground, 
and  ruined  an  undertaking  on  which  I  had  long  rested  all 
my  hopes. 

Though  I  here  bring  forward  new  methods,  it  does  not 
follow,  that  the  product  of  some  manufactories,  among 
others  ^hose  of  Meaux  near  Paris,  are  not  of  good  quality, 
as  the  public  begin  to  be  sensible. 

In  order  that  the  turf  may  present  the  greatest  pos»ibIc 
substance  in  a  given  bulk,  I  expose  it  to  a  regular  con. 
tinned  pressure;  by  which  means  it  quickly  loses  all  the 
water  it  contains,  its  desiccation  in  the  air  is  more  speedy, 
and  thus  we  gain  the  advantage  of  a  saving  of  time. 

After  this  pressure,  though  the  charring  might  be  per- 
^^  formed  without  this  preliminary  operation,  care  is  taken  to 
place  the  turfs  so,  that  the  masses  they  form  shall  present 
demiobstructions  to  the  air,  to  accelerate  its  currents. 

In  this  state  it  is  subjected  to  carbonization  by  means  of 
an  apparatus,  which  will  be  described  below. 

Observation  having  proved,  that  vegetable  substances 
afford  advantages  even  in  their  distilled  products,  I  con. 
eluded,  that  the  oily  and  condensable  inattcrs  should  be  se. 
parated  from  the  gasses,  which  I  intended  to  employ  as  a 
supplementary  support  of  the  combustion. 

This  obsen^tion  is  so  much  the  more  valuable,  as  these 
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y  ga$«3  tniy  supply  the  place  of  one  fourtb  of  the  lurf 
~or  combustibic  employed  in  tlie  carbonizing  fire,  an  ad- 
rantage  hitherto  neglected. 

1  would  beg  leave  here  to  remiaiL  the  reader  of  some  facta 
relativo  )a  the  order  in  which  the  gasses  arc  disengaged, 
during  the  action  of  caloric  applied  la  vegetable  sob- 
stances. 

It  is  known  that  caloric,  in  contact  wilh  these  v^ctablc  E^ciofn 
sul>Btanccs,  disorganizes  them  wholly  or  in   part;  that  it'°"'- 
solicits  their  three  remote  principles  to  combine  according 
to  their  various  afGnitifs,  and   at  different  temperatures; 
and  that  the  results  are  products  very  different  from  the 
original  compound. 

Thus,    for  cxaDipIc,    the  most  volatile  substances,    or  First  pmlqctit 
those  Ihe  principles  of  which  hate  the  strongest  attraction  ■'"''=''''''' """ 
for  each  other  at  a  low  temperature,  are  lirst  disengaged;        ' 
the  water,  oil,  and  vegetable  acid,  pass  over  tirst,  whether  la 

(hey  were  partly  conlaineil   in   the  vegetable  substance^  or  '^^ 

that  their  principles  were  induced  to  combine  by  the  pre.  ^H 

dijpo;ing  affinity  of  caloric ;  but  at  a  high  temperature,  at 
a   red  heat,  carbon  decomposes  water,  this  ceases  to  be  ihcn  carbonic 
formed,  and  the  carbonic  acid  passes  over,  with  carburetted  *^"''  *"''  '^ 
hidrogen  surcharged  with  carbon,  and  oxidulc  of  carbon  ;  g,.,,, 
the  fivcd  substances  remain  in  the  distilling  apparatus;  and, 
if  axote  be  contained  in  these  substances,  it  is  at  this  period 
the  carbonate  of  ammonia  is  disengaged. 

Though  the  phenomena  lak.'!  place  in  this  manner,  in  small  Catboniuiion 
maitses,  heated  equally  in  all   their  parts,  't '*  "o' ''"' casc".|j^'^'i^"'"i 
with  several  hundred  wdght  of  materials,  the  outside  of 
which  will  be  carbonized,  while  the  centre  of  the  mass  has 
scarcely  experienced  the  effect  of  the  caloric  acting  in  the 
inverse  ratio  of  the  square  of  the  distance- 
Accordingly  we  may  expect  to  find  the  products  differing  Proportiom  nf 
in   their  proportions  at  different   periods:   then  the  water,  t^j^jn,"^^,., 
oil,  and  acid,    will  predominate  at  first,    and  will  subsc- 
qacntly  decrease  in  their  proportions,  and   be  more  car- 
bonixed. 

We  shall  then  find  a  black,  oily,  acrid  substance  appear,  rmpyrDuntit;!- 
more  or  le.ts  heavy,  which  is  the  empyrenmatic  oil,  andin.  "''- 
dicates  a  carbonization  approaching  its  end  in  a  favourable 
■Banner. 

Tlie 
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The  furnace 
Inscribed. 

rhe  ash-hole. 


:niarcoal.  Tlie  last  result  is  a  fixed  black  substance,  tolerably  homo* 

gcneouff,  and  weighing  more  than  an  equal  bulk  of  charred 
wood.  Frequently,  in  consequence  of  the  sand,  the  oxide 
of  iron,  and  the  compactness  acquired  by  the  previous 
compression,  this  substance  is  the  true  charcoal  of  turf; 
which  sometimes,  before  it  h  obtained,  furnishes  a  certain 
quantity  of  sulphurous  acid,  arising  from  the  combustion 
of  the  sulphur  and  sulphate  of  iron  contained  in  such  turf 
as  I  have  dug.  This  justifies  to  a  certain  degree  the  com- 
plaints  of  persons,  who  refuse  to  make  use  of  this  com- 
bnstittle;  but  this  slight  defect  may  be  removed  by  very 
easy  means,  which  I  employ  in  burning  turf  in  room»y 
and  of  which  I  shall  give  the  particulars  hereafter. 

I  shall  now  give  a  description  of  my  apparatus,  which  I 
shall  divide  into  two  parts ;  the  first  describing  the  furnace^ 
the  second  the  interior  part,  which  I  call  thermoiampic. 

The  furnace  is  square,  terminating  above  in  an  arch; 
and  in  th^  front  appear  three  apertures,  one  over  another. 

Its  inferior  part,  in  which  is  the  ash-hole,  is  shaped  in- 
teriorly like  a  wedge,  the  base  of  which  is  the  aperture, 
one'of  the  square  sides  lying  uppermost  and  horizontally, 
the  other,  an  inclined  plane,  forming  the  bottom.  This 
form  prevents  any  ashes  from  lodging  in  it  to  obstruct  the 
fire,  and  renders '  the  current  of  air  more  rapid.  It  is 
obvious  that  the  upper  part  of  this  ash-hole  is  formed  by 
the  gi:ate,  which  consists  of  movable  bars  of  iron  arranged 
parallel  to  each  other  by  means  of  a  cross  piece.  This 
arrangement  facilitates  the  arrival  of  the  air,  and  accele- 
rhe  (ire- place,  rates  the  combustion.^  Above  the  ash.hole  is  the  second 
opening,  which  is  that  of  the  fire-place,  and  is  carefully 
closed  with  a  large  stone  shod  with  iron,  and  furnished 
with  two  rings,  to  admit  a  hook,  by  which  the  door  is  re- 
moved whenever  fuel  is  to  be  thrown  in.  See  Fig.  2. 
PUte  III. 

The  third  aperture  is  perceptible  only  by  the  projecting 
part  of  the  bottom  of  the  chimney,  which  suggests  that 
the  smoke  is  obliged  to  surround  the  interior  appan^tus.: 
and  this  is  in  fact  the  case,  since  it  returns  to  find  an  exit 
exactly  on  a  level  with  the  bottom  of  the  thermolamp, 
which  is  supported  by  the  interior  and  anterior  part  of 
the  furnacOk 

By 
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By  die  cbtmney  it  may  be  obscnred,  that  the  superi.or 
apertare  is  less  than  the  inferior,  which  is  indispensable  in 
this  constraction ;  and  this  leads  me  to  say,  that  there  al. 
ways  exists  a  direct  ratio  between  the  apertures  of  the  fire, 
place,  the  ash-hole,  the  place  where  the  smoke  enters  into 
the  chimney,  and  that  at  which  it  finds  its  exit,  which 
should  always  be  proportional  to  the  height.  Thus  ash- 
holes  ^  a  moderate  depth  and  aperture,  fire-places  narrow 
and  well  closed,  turns  {diicanei)  artfully  managed,  and  a 
convenient  issue  for  the  smoke,  all  united  constitute  a 
fornaoe,  the  good  qualities  of  which  are  demonstrated  by 
experience.    See  Fig.  1. 

The  second  part  of  my  apparatus,  which  I  call  thermo-  Thennolamp. 
lampic,  is  so  arranged,  that  its  lower  part  is  horizontal, 
and  forms  a  long  square.     The  up{>er  part  of  its  whole 
length  b  an  elliptical  arch,  terminated  at  each  extremity  by 
a  Tertical  plane,  in  the  middle  of  which  is  a  funnel  or  tubq 
bent  at  k  right  angle,  serving  to  con?ey  the  products  that 
arise  by  distillation  into  the  middle  of  a  Condenser,  con-  Condenser. 
sbting  either  of  a  stone  hollowed  out,  and  covered  by  a 
plank  well  luted  to  it,  of  a  small  wooden  cask  standing  up. 
right,  or  of  a  cast  iron  tube  surrounded  by  a  stream  of 
water.     From  these  issue  tubes  to  convey  the  in  flammable  Gas  pipes. 
gasses  into  the  fire*place,  that  they  may  scrrc,  as  I  men. 
tioned  abore,  instead  of  part  of  the  fuel  employed.     The 
funnels  above  described  are  furnished  each  with  a  key,  to 
intercept  the  communication  between  the  outer  air  and  the 
charcoal,  while  still  hot :  for  experience  has  proved,  that 
chafcoal  thus  prepared  is  capable  of  spontaneous  accension. 
This  phenomenon,  it  is  said,  may  take  place  in  large  heaps  Charcoal 
of  charcoal  long  prepared ;  and,  though  I  confess  I  never  kindled  «pon- 
•aw  such  an  accident,   it  is  certainly  prudent  to  guard 
against  it  by  currents  of  cold  air  traversing  the  heap  in 
various  directions.    See  Fig.  3. 

The  material  of  which  the  thermolampic  apparatus  is  Material 
composed  should  be  sheet  Iron,  or  thin  cast  iron ;  though 
one  or  more  common  cylinders  may  be  substituted  instead, 
placed  in  a  suitable  manner,  and  furnished  at  their  extre. 
'  mltiet  wUh  tubes  for  eonveying  off  the  gaseous  products, 
4rc  ;  takloig  care  tiAt-OiM  end  may  be  opened  by  means  of 

3  a  hook. 
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Opening  for     a  hook,  and  closed  with  a  proper  lute.     To  all  the»£  aiist 
Sbe^charmL    ^  added,  that  the  part  of  the  furnace,  through  which  the 
substance  to  be  charred  is  introduced,  should  be  made  onljr 
of  dry  bricks,  and  covered  with  wet  clay. 
Position  of  the     Whatever  be  the  form  or  material  of  the  thermolamp,  it 
apparatus.        ought  always  to  be  placed  horizontally  in  the  furnace,  and 
have  its  extremities  resting  on  the  side  walls.     In  this  situ- 
ation the  bottom  and  circumference  will  receive  the  action 
of  the  fire,  which  must  be  fed  with  the  bad  turf,  as  I  have 
mentioned,  assisted  by  the  gas  from  the  lateral  tubes. 
Bar  for  secu-         To  all  this  must  be  added  a  bar  of  iron,  in  the  direction 
"^7*  of  the  width  of  the  apparatus,  to  prevent  it  from  giving 

way  when  loaded,  and  long  exposed  to  heat 
Turf  dried  by        '  hsLfe  tumcd  the  heat  arising  from  the  smoke  to  great 
the  heat  of  the  advantage,  by  constructing  a  kind  of  stove,  to  prepare  the 
turf  for  the  charring  apparatus.     The  most  suitable  means 
for  this  drying  process,  particularly  in  winter,  may  readily 
be  conceived. 
Sixty  poundj         '"^^  ^^  apparatus  disposed  as  I  have  described,  I  j;>ut 
of  wood  char    upward  of  sixty  pounds  of  dry  wood,  that  I  might  form 
an  accurate  idea  of  its  advantages;  and  the  following  were 
the  results. 
Results  of  the       After  having  commenced  the  extrication  of  the  gasses 
process.  with   turf  of   good  quality,   acquired  by  pressure,   they 

burned  with  vehemence,  and  at  the  expiration  of  an  hour 
furnished  such  a  quantity  of  radiant  heat,  that  the  tubes 
alone,  without  any  addition  of  fuel,  were  capable  of  con- 
tinuing the  operation,  affording  in  the  conclusion  a  perfectly 
homogeneous  charcoal ;  and  I  confess,  that  I  never  saw 
what  appeared  io  me  a  more  beautiful  sight.  How  indeed 
can  we  behold  without  admiration  a  combustible  burning 
itself,  and  thus  saving  half  the  fuel,  that  would  have  been 
required  to  convert  it  into  charcoal  ? 
Domestic  use  ^  must  not  here  omit  to  spc^k  of  the  use  of  pressed  turf 
of  pressed  turf,  for  domestic  purposes.  For  instance,  I  have  found  by  ex- 
perience, that  turf  of  a  good  quality,  after  having  been 
pressed  and  well  dried,  produced  heat,  in  the  following  pro- 
portionSf 

Compared  with      ^*^^  ^^  ®**  P^'^  ®^  *^'^  *'®  equal  to  four  of  wood,  sup- 
wood  posing  the  fireplace  to  be  extremely  accessible  to  air.    There 

is 
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^Hk  great  adranlage  in  bjming  turf  therefore,  supposing  it 
c^en  not  to  be  pressed,  and  that  in  this  case  it  would  rr- 
■juire  two,  three,  or  rren  Tuiir  parts  to  one  of  wood  ;  for, 
if  wc  con&idL-r  the  vuluc  of  both,  we  fihalt  find,  that  for 
llic  sami;  price  three  times  as  much  turf  as  wood  may  be 
burned. 

But  the  pu))lic  arc  nnwillin^  to  adopt  this  economical  Objeciioni 
practice,  alleging,    tbal   turf  umits  a  disagreeublo  smell*,"* 
and  gives  but  liltli;  heat. 

All  these  errors  would  be  dib^^jpated,  if  firu  pUceB  were  Nat  T>lld. 
constructed  nearly  like  those  used  in  England  for  burning *^,^'^'' "" 
coal  or  rouk  ;  and  I  pay  add,  that  I  hare  bad  the  pleasure 
of  seeing  persons,  who  were  greatly  averse  to  innoTation, 
rejoice  at  having  made  trial  of  a  fire  place  of  my  construc- 
tion, for  the  use  of  a  speries  of  a  fuel  on  which  they  would 
vcarrely  dei^  to  cost  an  rye.     Sec  PI.  IV.  fii^s.  4,  5,  6. 

Turf  docs  not  always  aSTord  an  equal  quantity  of  char-  proporii 
coal,  and  of  conrsj  the  quantity  of  ashes  must  rary  li 
same  proportions.     I  have  lecn  turf  that  afforded  0-38  or)i'i 
O-^Oof  charcoal,  tihichlufton  iacincrationO-l7or  0-18  of '" 
ai:hr«.     I  do  not  mention  certain  kinds,  that  have  produced 
0-50  of  ashvf,  since  from  these  must  be  subtracted  0-35  of 
ferm  gill  oils  sand,  which  they  contained. 

Thi*  turf  that  I  emjiloyed  in  my  nianiifactory  producnJ, 
after  a  well  managed  process,  from  0-3S  to  0M%  of  char- 
Coal,  and  yielded  from  0-13  to  O-IQ  of  ashes;  but  I  am  in. 
clini4l  to  think,  that,  when  the  saving  occasioned  by  the 
use  of  the  leases  is  considered,  the  quantity  of  charcoal  may 
br  raised  by  secondarv  improvements  to  U-50.  The  quan- 
lity  of  ashes  produced  by  tutf  charcoal  will  be  thought 
very  considerable^  wlieu  compared  with  (lie  quantity  arising 
from  sound  wood.  Thus  on  examining  oak  freed  from  itsaud  from  oak. 
albamtim,  and  of  lifty  years  growth,  we  find  that  fifty  parts  ^M 

yield  from  twenty  to  twenty-one  of  charcoal,  aud  from' two  ^M 

lo  two  and  a  half  of  ashes.  ^M 

Finally  I  Hill  add,  thai  pressed  liirf,  or   turf  of  a  vei'y  Turf m*jbe 
uuud  iiualttv,  may  Ue  used  in  burning  bricks  or  tiles;  and,"*^ '''™'^K 

,,'  '  "  ,  „,.  .1  ■    OIICllS,    lll«,    (./ 

lu  bakiug  cuui  moo  earthed -ware,  &c.  for  three  fourths  ofcviHumwue. 

•  This  smell  is  produced  ouly  by  unprepared  lurf. 
►oi.  XVII.— Jlly,  1807.  L 
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tbeproceiis,  finishing  it  with  one  fsurth  of  well  baraing 
wood  ;  and  this  carlhcn  ware  will  be  equal  to  what  is  roin. 

»  manly  made  for  domestic  purposes,  as  I  have  found  by  ex- 

perience. 
To  obfflin  Bitch  results,  I  haTC  myself  constructed  a  fur. 
jiace  on  the  principles  laid  doivn  above.     Neither  wa*   tbe 
preparation  of  the  earth  for  each  kind  of  pottery  forgot, 
ten  J  (his  was  the  basi.s  of  my  labour.* 
Oily  products.        I  haw  already  observed,  that  the  oily  producis  recwTed 
in  the  condenser  might  be  turned  to  advantage.     These  pro- 
ducts arc  frequently  divided  into  two  strata:  the  first  water, 
impregnarud  with  a  small  quanlKy  of  a  light  oil,  and  con. 
taining  acetous  or  acetic  acid:  the  second  a  black,  heavy, 
acrid,  very  penetrating  oil,  thick  like  tar,  and  diiScuIt  of 
solution.     This  may  be  used  for  varions  purposes. 
Acid  uscrul  Tor     The  rerlificatioii  of  these  oils  furnishes  a  certain  quantity 
Btikingnan-     ^f  ^eid,  by  meiins  of  which  I  have  prepared  tlie  solnlion  of 

liquor,  fordycrt.  ,.    .  -  »  .        .  ... 

or  calico  print-  >ron,  called  in  manuractorics  iron  liquor;  but  it  is  proper 
'"i  to  add  a  little  concentrated  acetous  acid,  in  order  to  pre- 

vent the  precipitation  of  the  iron  in  the  state  of  o:iti^ — 
With  a  solution  of  this  sort  1  have  prepared  by  a  particular 
^^^  method  patterns  of  black,  on  cotton,  silk,  and  woollon, 

^^H  which  were  not  inferior  to  those  dyed  in  the  usual  way.     I 

^^H  could  likewise  produce  very  good  nankins :  and  the  buffs  on 

^^H  printed  calicoes  might  be  prepared  with  iron  dissolved  in  this 

^^Hr  acid,  thickening  the  composition  with  starch  or  gum,  ac- 

^^Hr  cording  to  the  value  of  the  article  and  the  tint  required. 

^^H  What  I  have  said  respecting  iron  dissolved  in  the  acetous 

^^H  Kcid  may  be  e^tteoded  to  the  employment  of  the  empyreu. 

^^H  Siatic  oil  in  dyeing  wool,  &c.  and  a  number  of  other  pro- 

^^  cesses,  too  many  to  enumerate. 

and  nuiiirfic.  Lastly,  I  am  persuaded,  that  it  is  possible  to  oride  cop. 
luring  Ycrfi-  pci-  by  means  of  thb  acid,  whicli  howercr  is  afibrded  in 
*'""  smaller  quantity  perhaps  by  turf  tlian  by  woud. 

Inipio\cincot  *  '  """'d  beg  leave  to  mention  an  improvenieiit  I  proposed  in 
in  tiles.  tiles,  and  which  I  carried  Into  execution.    This  consists  in  making 

a  tongue  to  them  of  a  triangul.ir  shape,  the  base  being  very  large 
and  at  bottom ;  and  mih  respect  to  the  moulding,  it  may  be  suffi* 
cicnt  to  say,  that  two  men  could  do  the  work  of  four  in  a  given 

T« 
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^^B^  prodoce  that  preparation  of  copper,  whicTi  is  called  1^*  pressed 
▼erdigris,  the  remaios  of  certain  cider  appi&s  might  be  used,  ^p^ia  appi^ 
after  the  juice  has  been  pressed  out,  uf  which  tlicre  in  a  great  b'<  <o  tbii  pu^  | 
deal  throughout  Nonnandy,  that  is  turned  to  no  account,^"*' 
except  M  a  bad  kind  of  fuel.     In  this  case  it  should  be 
moistened  with  bad  sour  i'idi:r  immediately  after  it  is  tnken 
from  the  press,  and  put  into  earthen  pots,  or  little  casks, 
irilb  plates  of  copper,  stratjin  'uper  tlralum;  washing  the 
oxidcd  copper  with  our  acid,  after  it  has  thus  stood  a  month, 
and  then  proceeding  according  to  the  method  of  ftlr.  Chap>' 
tal.     Various  uild  fruits,  as  the  sloe  for  example,  might  be^'d  niBnywill'^ 
nsed  in  a  similar  manner,  instead  of  the  refuse  of  the  cider 

I  am  indebted  to  Mr.  B.  K.  Lefi^tnire,  my  friend  and 
countrynan,  and  a  zualous  cultitator  of  chemistry,  for 
th«  firtt  ktea  of  employing  the  pressed  pulp  of  apples  in  pre^ 
paring  the  acetatt;  of  copper. 

The  facts  rclali'il  in  this  paper  will  proTC  interesting  I 
hope  to  scicDcr,  nod  of  soroe  utility  to  the  public  ;  and  if 
I  meet  with  the  reader's  indulgence,  my  wl^iies  will  be  gri-' 
tified.* 

Explana/ion  of  llie  Fij^ires. 

Piatfttt.  ftj.  1.  an  interior  view  of  the  furnace.  Enplinat 

Q,  y,  upper  part  of  the  furnace.  "•"  "' 

M,  M',  ibc  rhtiuney,  the  shape  of  which  may  bii  rarled. 

H,  t',  iron   Itoops,  keyed  1  ....       .l 

B,  B-,  U;  B '-,  oui  hi.  j  '°  '""S'te"  >'«  .pFmas. 

It,  L,  lillle  air  holes,  to  accelerate  the  combustion  at 
pleasore. 

q",  the  fire-pbcc  closed  by  a  stone  with  two  rings,  to  ad- 
mit tbe  introduction  of  the  hook  R,  fig.  2. 

N,  four  iron  bars  forming  the  grate. 

D  I>,  an  iron  bar,  fastened  ialit  the  brick  work  kt  cactt 
md,  upon  which  the  bars  N  ^iiie. 

•  Tbe  day  on  which  inj  memoir  was  rereived,  I  was  informed 
by  Mr.  Vauquelin,  tltoi  Mr.  Ldion,  eugineeroC  bridges  and  high- 
ways, iuvenior  of  tlie  ihermolaiups,  had  applied  procm^-es  nearly 
»imlar  torainetulhecarbonisatiouof  wood  in  bis  enperiments.  I 
oonceivethercforeit  is  but  jusiice  to  say  wiih  Mr.  Vaui|uelia,  that 
DoUiing  cau  be  beU«  contrived,  tlian  the  appantu«  of  Mr.  I.ebon; 
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K,  the  ash-bolc,  nearly  in  the  form  of  a  wedge  placed 
horizontally. 

Pig.^.  '■  A,  a,  tubes  to  conTey  die  gases  from  tlie  ther. 
molamp  into  the  condenser. 

E,  e,  keys  to  cut  off  the  access  of  the  external  tdr  to  the 
charcoal,  ivhile  yet  hot. 

C,  c,  tubes  to  couTey  the  gases  that  are  not  condeasible 
into  the  fire  place.  » 

F,  f,  condensers  to  be  employed  at  pleasure.  F  is  a 
stone  hollowed  out,  and  properly  covered:  f^  a  tub,  or,  if 
it  be  preferred,  a  small  cask. 

S,  S^,  the  pipe  for  the  discharge  of  the  distilled  fluids. 
.    Fig.  3.     The  carbonizing  or  thermolampic  apparatus. 

A,  a,  tubes  issuing  out  of  the  furnace. 

B,  a  crook  to  keep  in  its  place  the  part  opening  at  the 
side,  where  the  masonry  forms  a  door  closed  with  dry  bricks, 
removed  and  replaced  at  every  operation. 

C,  body  of  the'  apparatus. 

The  dotted  lines  express  the  parts  that  are  concealed,  and 
are  continuations  of  the  lines  drawn  full. 
Plate  rv.  Plate  IV.  Fig.  4.  Interior  view  of  a  fire  place  for  burn- 

ing turf,  or  turf  charcoal.  By  this  construction  it  appears, 
that  the  disagreeable  effects  ascribed  to  the  burning  of  turf 
are  avoided. 

A,  mantlctrce  of  the  fire  place. 

B,  a  plate  of  metal,  rising  and  falling  in  two  lateral 
grooves  hy  means  of  the  two  copper  buttons,  C,  C\ 

£,  the  back',  formed  of  a  plate  of  cast  iron,  sloping  at 
the  upper  part.    . 

D,  D',  tlie  malitle.piecc. 

F,  F,  the  sides,  forming  an  angle  off  135*^  with  the  bottom. 

G,  a  kind  of  box,  consisting  of  two  grates ;  the  interior 
pne  forming  a  pretty  open  angle  with  thie  bottom  of  the  fire 
place ;  the  other,  making  the  fore  part  of  the  box,  and  con- 
sifting  of  two  or  three  parallel  bars.  By  this  arrangement 
the  turf,  which  requires  only  a  very  rapid  current  of  air  to 
burn  itj  is  isolated. 

H,  the  length  of  the  bottom  of  the  box,  formed  like  the 
other  part  of  common  cast  iron. 

I,  the 
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nirfcd  so  as  l» 
inches  brood  by  sixttsen 


^Vf,  the  ajh>.pit,  the  bottom  of  which  b  a  lUtte  arched  t< 
ward  the  farther  part,  so  as  to  i^ivc  it  greater  depth. 
K,  K',  K",  the  cantors  of  thn  ash-pit. 
Fig.  5.     The  profile  or  Tertical  section  of  the  fire  plac 

A,  themantlclrec. 

B,  the  anterior  plate  or  regulator. 
E,  D,   the  posterior  plate,  of  cast  tr 

Icarc  an  opening  for  the  smoke  four  ii 
or  at  least  fourteen  lon^;. 

It  must  be  observed,  that  this  plate  does  not  reach  quite 
to  the  top,  and  that  the  tine  is  continued  by  loose  bricks,  to 
facilitate  the  passaiTf  of  (he  chimney  sweeper  ;  in  acldifioa 
the  tntcrTal  P.  is  Gtled  with  a  mixture  of  powdered  eharcual 
and  mortar  or  clay. 

C,  shews  the  shape  of  the  grate  into  which  the  turf  or 
rharcoal  is  put. 

Pig.  8.     P,  a  pair  of  crancsbill  tonRs, 


VI. 

ilethod  of  curing  Damp  IValls,  bjf  the  Application  of 
^^^C»mp«fition  neslij  iiivcntfd  by  Mr.  CH.iiiLe*  Wii.so> 
^^^H  Worcetlcr  fitreet,  near  Union  Hall.,  in  the  Borougk, 

t 


SIR, 


BEG  lea*e  to  lay  before  the  Society  of  Arts,  &c.  a 
cement,  which,  I  (rust,  will  be  found  of  great  utility  ir 
curing  damp  walls,  in  flooring  damp  kitchens,  and  for  »a.  1 
rious  other  purposes,  where  the  prevention  of  wet  is  ne- 

This  cement  when  put  in  water  will  su  ffer  neither  an  in-  .m 
crease  nor  diminution  in  its  weight:  and  it  has  the  peculiar  *" 
advantage  of  joinin«  Portland  stone,  or  marble,  so  as  to 
nuke  them  as  durable  as  they  were  prior  to  the  fracture, 
^^k  I  ha?c  the  honour  to  be, 

^^H  Vuur  very  humble  servant, 

^^  CHAaLES  WlLSOiV. 

*  From  Ihe  Transactions  of  (he  Socii-ty  of  Arts,  who  voted  a 
pmnium  of  ten  guineas  to  the  invtator. 

Rtcripl 
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..  Receipt  for  Making  the  Cement. 
Thecem«t«  Boil,  two  quarts  of  tar  with  two  ounces  of  kitchen 
grease,  for  a  quarter  of  an  hour,  in  andiron  pot.  Add 
.some  of  this  tar  to  a  mixture  of  slaked  lime,  and  powdered 
glass,  which  have  passed  through  a  flour  sieve,  and  been 
dried  completely  over  the  fire  in  an  iron  pot,  ii|  the  pro- 
portion  of  two  parts  of  lime,  and  one  of  glass,  till  the  mix. 
tare  becomes  of  the  consistence  of  thin  plaster* 

The  cement  must  be  used  immediately  after  being  mixed, 
and  therefore  it  is  proper  not  to  mix  more  of  it  at  a  time 
thaii  will  coat  one  square  foot  of  wall,'  since  it  quickly  be- 
comes too  hard  for  use,  and  continues  to  increase  its  hard, 
ness  for  three  weeks.  Great  care  must  also  be  taken  to 
prevent  any  moisture  from  mixing  with  the  cement. 

For  a  wall  which  is  merely  damp,  it  will  be  sufficient  to 
lay  on  one  coating  of  the  cement,  about  one  eighth  of  an 
inch  thick ;  but  should  the  wall  be  more  than  damp,  or  .wet, 
it  will  be  necessary  to  coat  it  a  second  time. 

Plaster  made  of  lime,  hair,  and  plaster  of  Paris,  may  be 
afterwards  laid  on  the  cement. 

Mrs.  Ann  Kemmish,  King  Street,  Borough ;  Mr.  Boone, 
Gregory  Place ;  and  Mr.  Thomas  Cannadine,  Hook's  Gar. 
dens,  Tooley  Street,  have  certified  tliat  Mr.  Wilson*s  ce. 
ment  has  been  used  with  effect,  on  damp  walls  belonging  to 
them. 


VII. 

Experiments  on  the  Effects  produced  by  a  High  Tempera^ 
tare  on  the  Animal  Economy,     By  F.  F.  Delarocjie,  oJ 
'  Geneva.* 

Living  beingi    xJlMONG  the  numerous  characters  that  distinguish  organ. 

have  a  peculiar  |2ed  bodies,  ^^^  pardcularlv  those  of  animals,  from  inan. . 
power  of  resist-  7  r  j  f 

ing  cold»  imate  substances,  one  of  the  most  remarkable  beyond  qucs. 

tion  Is  the  faculty  they  have  of  resisting  cold,  and  preserv. 
ing  in  general  a  temperature  superior  to  that  of  the  medium 
in  which  they  are  placed.     Accordingly  this  property  of 

♦  Journal  de  Physique,  Vol.  LXIII.  p.  207.    Sept.  1 806. 
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firing  bodies  has  attracted  the  attention  of  physiologists  in 
all  ages,  who  hare  intented  a  thousand  hypotheses^  more 
pr  less  probable,  to  account  for  it. 

It  has  not  been  the  same  with  the  faculty  enjoyed  by  ani-  and  alio  heit 
malSy  and  perhaps  by  plants  likewise,  of  resisting  heat, 
and  preserring  Ji  temperature  inferior  to  that  of  the  circum* 
ambient  medium.   Scarcely  any  researches  on  this  head  were 
made  previons  to  the  eighteenth  century,  when  the  inren- 
tion  of  thermometers  had.  enabled  the  philosopher  to  mea- 
tare  the  heat  of  bodies  with  accuracy.     The  first  experi- 
ments that  were  attempted  might  have  led  us  to  doubt  the 
CQUstence  of  such  a  faculty.     Fahrenheit  and  ProTOOst,  at  ^'^  experi- 
the  suggestion  of  BoerhaaTo,  exposed  three  animals  in  a  pog^  ^^^  ^^^ 
sugar  baker's  o?en,  the  temperature  of  which  was  146**  F.  sparrow,  killed 
One  of  these  animals  was  a  dog  weighing  lOlbs.  one  a  cat,  i^Qif 
and  the  third  a  sparrow.     All  these  died,  the  cat  at  the  ex.  in  7  or  28  ini« 
piration  of  seren  minutes,  the  other  two  in  twenty-eight  '^"t^^- 
These  experiments  were  undertaken  to  Tcrify  a  theory  of  Boerhaave's 
BoerhaaTe's  respecting  the  i\se  of  respiration.     He  had  sup.  theory  of  re$pl- 
posed,  that  it  served,  by  the  access  of  fresh  air,  to  cool  the 
lurgs;  in  which,  according  to  him,  the  blood  underwent  a 
fermentation,  that  produced  a  Tcry  considerable  degi^ee  of 
heat.     From  the  result  of  this  experiment  he  thought  him. 
self  authorized  to  conclude,  that  his  theory  was  well  found- 
ed, and  that  no  animal  could  live  exposed  to  a  heat  higher 
than  its  own  temperature. 

The  opinion  of  Boerhaave  seems  to  have  been  generally 
adopted  for  a  certain  time  by  physiologists.     It  does  not  ap.  Temperatupe  of 
pear,  that  any  precise  notions  of  the  temperature  of  hot^^^*^^""****** 
climates  were  entertained  at 'that  time;  but  afterward  more 
accurate  ideas  of  it  were  formed,  which  did  nut  agree  with 
the  law  established  by  Boerhaave.     In  1748,  Dr.  John  Li- 
nings of  Charlcstown,  giving  an  account. of  the  meterolo. 
gical  observations  he  had  made  in  that  place,  noted  the  high 
temperature  observed  there  in  summer.     Fahrenlicit's  ther-  AtCbarlestowb 
mometer  in  the  shade  frequently  rose  to  85**  or  90*^ ;  and  ^^^»  ^'>  *"<* 
once  he  saw  it  as  high  as  98^.     Though  he  did  not  examine  i„  the  sun 
the  temperature  of  places  exposed  to  the  sun,  he  estimated  ^^^^• 
with  much  probability,  from  other  observations  made  in 
lower  tempmitures,  that  it  mustiiave  been  124^.     Adan. 
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son 9  in  his  account  of  his  voyage  to  Senegal,  makes  some 
observations  on  the  heat  he  had  experienced  in  that  country. 
In  Senegal,  Among  other  facts  he  relates,  that,  in  an  excursion  he  made 
llM.or  125  ,  in  a  small  vessel  on  the  Niger,  the  temperature  of  the  cabin 
in  which  he  remained  was  from  lid'*  to  125®,  and  did  not 
and  at  night  fa]|  below  99^  during  the  night.  In  1758,  Mr.  Henry  Ellis, 
In  Gaorgia  governor  of  Georgia,  communicated  to  the  Royal  Society 
^^\  i^«  1^  *  ^^^^  respecing  the  excessive  heat  he  experienced  that  year 
that  of  tke  body  At  Savannah.  The  thermometer  in  an  open  room  facing 
only  97'.  ^g  north  rose  to  102*^.     He  likewise  says,  that  going  abroad 

with  an  umbrella,  to  screen  him  from  the  sun,  a  thermome- 
ter, which  he  held  in  his  hand,  rose  to  105^  :  and  that  the 
same  thermometer,  when  applied  to  his  body,  to  his  great 
surprise  fell  to  97*'. 
Kinsian  Tapour      Observations  respecting  the  temperature  of  vapour  baths 
108»  toiifi^     contributed  likewise  to  shew,  (hat  man  can  support  the  ac- 
tion of  a  temperature  superior  to  that  of  his  own  body. 
Such  are  those  of  Gmelin*,  who  observed,  that  the  heat  of 
the  Russian  vapour  baths  rose  to  108^,  and  even  116^  F. 
Some  experiments  on  animals  by  Arnold  Duutze  +  afforded 
Dogs  supported  sii^^il^r  results  with  respect  to  them.     Dogs  confined  in  a 

106*  or  108«,    stove  were  capable  of  supporting  a  temperature  of  106®, 
butkUledat  ,^«  ^  !j       ^f      .  t  ••  , 

IX3*.  or  even  108'',  for  a  considerable  time.     If  is  true,   how- 

ever, they  died,  when  the  heat  was  raised  to  113®  or  up- 
ward. 
Animals  then        llaller,  in  the  second  volume  of  his  Klements  of  Physio- 
support  high     logy,  has  collected  these  and  other  siii.ilar  facts,  from  which 
temperatures,     ,  ,  . 

aqd  their  bodies  he  concludes,  that  both  men  and  animals,  under  certain  cir- 

Arecolderthan  cumstauccs,  can  support  a  temperature  superior  to  that  of 

the  air  around  ,  ,,  , 

them.  their  own  body;  adding,  that  in  one  or  two  rases  the  pcr- 

;sons,  who  had  observed  this  fact  in  themsches,  had  like- 
wise remarked,  that  their  own  temperature  kept  itself  be- 
low that  of  the  surrounding  medium. 
A  girl  could  In  1760  Tillet  and  Duhamel  had  an  opportunity  of  secins: 

;«  L  lJr.l"*l^^  at  Rochefoucaut  in  Angoumois  a  baker's  maid-servant  so 
ID  an  OYCU  at  '^  ^ 

gC'i^.  into  an  oven,  the  temperature  of  which  Mas  at  least  ^()4^, 

and  $tay  there  about  twelve  minutes,  without  much  iucon- 

*  Flora  Sibirica,  1. 1,  prof.  p.  81. 

+  Amoldus  Duntze,  Experimenta  Calorcin  Auiniilium  spectan- 

tia,  Jjcyden,  175 1.     Quoted  by  lialler. 

venience. 
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Tcnicnce.     After  they  were  gone,  a  person  who  had  been  Another  did  ^e 
present  at  this  experiment  repeated  it  several  times  at  their ^™®'®^^^* 
rcHjiicst  with  another  girl,  employed  in  attending  the  same 
©Ten,  and  the  results  were  the  same.     It  is  to  be  observed, 
that  a  spirit  thermometer  was  used  on  this  occasion,  which 
gave  the  temperature  of  the  oven  only  by  approximation. 
Tillet  considered  the  result  of  these  experiments  as  militating  TiUetli  remark, 
against  that  of  Bocrhaave's.     It  appeared  to  him  astonish- 
ing, that  animals  should  have  been  destroyed  in  s6  short  a 
time  by  a  temperature  of  146^,  while  women  could  support 
a  temperature  of  264® :  and  he  inferred,  that  the  spccdi- 
ncss  of  the  death  of  those  animals  must  be  ascribed  to  some 
canse  foreign  to  the  heat,  such  as  the  vitiation  of  the  air  in 
which  they  were  included.     In  consequence  he  made  some 
experiments,  to  ascertain  how  far  Boerhaave's  opinion  was 
well  founded ;  who,  in  consequence  of  his  theory  of  the 
use  of  respiration,  attributed  the  fatal  effects  of  the  heat  to 
its  action  on  the  lungs  alone.     He  exposed  some  animals  in  Exposed  ani- 
an  oven  heated  to  156^  or  IGG®.     First  he  put  them  in  na-  ^^ggS   which 
kcd,  and  let  them  remain  sometime:  then,  having  taken  they  bore, 
them  out,  and  allowed  them  time  to  recover  themselves,  he  ^ jJJ.  ^ji^"^^ 
wrapped  them  up  in  linen  cloths,   whirh  covcrccl  the  whole cloihcil. 
of  their  body,  and  put  them  in  again.     In  the  latter  state 
tliey  su,)ported  the  heat  much  better  than  in  the  former. 
Hence  he  coNchided,  that  the  heat  does  not  act  on  the  or- 
gans of  repiration  alone,  but  has  a  general  effect  on  the 
whole  body. 

Franklin,  in  a  letter  which  he  wrote  to  Dr.  Linings,  pub-  FraTiklin  ob- 
lished  in  the  Journal  de  Physique  for  1773,  after  giving  ano^htb^**!^ 
account  of  the  researches  ho  made  iu   resprct  to  the  refri- than  that  of  the 
geration  produced  by  the  evaporation  of  iluids,  endeavoured  ^^^> 
to  explain  by  this  property  a  fact,   ^hich  ho  had  formerly 
observed  in  himself.     On  a  summer's  day,  the  temperature 
of  the  air  being  100®,  he  had  remarked  that  his  own  tem- 
perature was  only  96*^.     He  was  at  the  time  lightly  clothed, 
and  in  a  profuse  perspirafion.     The  reason  of  this  differ- and  ascribed  it 
ence  of  temperature  he  imagined  therefore,  to  be  the  eva-  *^  e^'ai>oration. 
ppration  going  on  from  the  surface  of  his  body. 

In  177.^,  Dr.  Fordyce  joined  with  Sir  Joseph  Banks,  Sir  r.xporimrntg 
Charles  Blagden,  Dr.  Solandcr,  and  some  other  natural  phi-|jy/'''-^'"'^**y<^> 

lo<:ophrrs, 
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^^H  Idiophera,  to  make  Tresh  resexTrhp.s  into  the  inBnencr,tliat 

^^^^  higli  temperaturfs  have,  on  (he  animal  economy.     Their  nz- 

periments  >re  too  well  knoitn,  to  be  repeated  here:  itii 

5iiiii>'''<<^  >      suffieiettt  to  tay,  that  Ihcy  could  support  forsercral  minutMy 

^iabote2i2«  without  being  too  scrioii&ly  inconTenicnccd,  a  htat  juperlor 

»to  that  of  boiling  crater ;  and  that  they  confirnied,  in  a  more 
accurate  manner  than  liad  before  bci'n  done,  the  fscHl^ 
man  eiijoys  nf  keeping  himself  at  a  nearly  coosUnt  tem- 
perature, though  placed  in  an  atmoi>ph<>re  of  which  tliB 
Aieribeil  it  to  heat  is  far  superior  to  hi.s  own.  These  genlli^meo,  strack 
«Tipontuia,      with  the  copious  perspiration,  that  was  formed  when  they 

»were  exposed  to  the  heat ;  obkervlng  loo,  that  the  moment 
when  this  perspiration  shewed  itself  was  dislingnishcd  by  a 
diminution  of  the  painful  senfialion  (hey  experienced  from 
the  heat;  were  led  to  suppose,  that  Ihc  evaporation  from 
the  surface  of  the  body  contributed  greatly  to  this  unifor. 
which appeiredinity  uf  temperature.     Some  experiments  they  made  on  the 
'lidT''- '"T"^*  '"^^"^"'^ ''^"''^*  ""P**^"''  '"  "Pf »  *csM'la,  and  introduced 
clrcumi tinea    into  the  heated  room,  ruiifirmed  them  in  this  opinion.     In 
from  boUing.     j^^  jjjgg^  liquids  kept  themseWes  uniformly  at  a  lernperatoro 
below  that  of  (he  surrounding  medium,  and  could  not  be 
brought  to  boil,  till   they  were  cotered  by  a  stratum  of 
They  jnppoied '"'^"'"' **"?   which  prevented  the   ciaporafion.      Nc»ertlie- 
howcTciJome  less  these  gentlemen  did  not  think,  that  eTaporation  of  the 
perspirable  matter  was  the  sole  cause  of  the  uniformity  of 
temperature,  which  they  had  obscrrcd  in  themselves,  though 
exposed  to  a  heat  so  much  higher. 
Dr.  Dcbson  At  the  same  tjmc  Dr.  Dobson,  of  Liverpool,  made  some 

madetimiUr      experiments  in  the  hospital  there,  which  were  nearly  similar 

and  atlend<<d  with  similar  results. 

J.  Hunicraii-       About  the  same  period  too,  or  a  little  after,  Mr.  John 

'''**'  Yoi'"     Hu"'"  published  some  inquiries  he  had  made  reibpectiag  the 

kodf,  heat  of  animals,     Most  of  these  related  to  their  faculty  of 

enduring  cold;  some  however  re,speeted  their  capacity  for 

resisting  heat.    The  latter  were  not  made  on  the  whole  body 

of  men  or  auimals  siibjirted  to  the  experiment,   but  on 

and  imagined     particular  parts  merely;   and  Mr.  Hunter  thought   he  per- 

■keflcciiwcre  eejTed,  that  tbij  facility,  though  it  could  not  be  considered 

ihanihoKof    ^^  abt-ot^t'',  was  more  decidedly  marked  than  that  of  re- 

<oW.  sisting  cold. 
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;ppeared,  Mr.  Chan.  Cf""?*^  ai 


^■bodiic 


^K  wi 

^^Bppured  to  prove,  that  it  was  not  by  Tirlue  of  a  particular 
^P^roperty,  that  Oie  human  botly  rcMRtud  the  effects  of  heat, 

but  from  causes  purely  phy^cal.     These  causes,  according  partlr  lo  the 

to  him,  were  on  the  one  banil  the  evaiioraiion  of  the  per- 'f"'.'"? "^  *^ 

iir  m  lu  pM- 
epirable  matter;  on  the  otlier  the  refrigeration  of  the  air  in-  ugcio  ibc 
diiced  into  tlic  lungs,  tlie  cITecls  of  its   rapid  uassage'""''*  ■ 

roofh  the  trachea.     lie  does  not  appear  howerert  to  hare  ^| 

cxpc-riment  oa  the  subject.  ^1 

In  1779,  Dr.  Crawford,  in  the  first  edition  of  his  work  Dt,  CrairfiriC 
on  animal  heat,  promuli;ated  the  upinion,  that  the  faculty  ^,^^^'^11^1°^^^ 
posiietKed  by  animals  of  producing  cold  depended  solely  OD  •"•'"  th"  •kin 
the  eraporation  of  the  perspirable  matter  pulmonary  and        ""**' 
rntaneons.     Subsequently,  in  a  paper  in  the  Philosopliical^rten'^'lio 
Transactions,  and  iu  the  second  edilion  of  his  work,  he i^^7, '^1^  ^ 
^.pdtanced  a  contrary  opinion,  founded  on  some  experiments  s^rbudfiamdw 
^^■f  which  I  shall  give  an  account  in  another  place. 
^Ht  Having  obserred,  that  animals  exposed  to  beat  titiated 
^^Hn  air  less  by  respiration  than  such  as  were  exposed  to  cold, 
^^Mtbongbt  he  could  explain  by  this  fact  the  family  of  pra- 
^^ppcing  cold  which  they  ponsess.     1  shall  not  attiimpt  here 
^Kttl  glTe  an  account  of  the  thcor)'  he  invented  on  this  point, 
s  theory  which  1  confess  I  do  not  Tcry  well  understand. 

Such  arc  the  principal  researches  and  observations,  that, 
to  the  best  of  my  knowledge,  have  been  published  respect- 
ing the  inlluencc  of  heat  on  animals.  The  subject  how. 
ever  was  far  from  e\haiistcd,  as  several  questions  remained 
undecided,  and  others  even  wholly  neglected.  A  few  in- 
(juiries,  houeTcr  incomplete,  that  I  have  mode  myself  re. 
8|>ectingit,  will  form  the  conclusion  of  this  essay.  They 
ar«far  from  filling  up  the  chasms  that  were  left;  but  I  shall 
deem  myself  happy,  if  they  throw  some  light  on  a  few 
p«iuts,  and  meet  the  inilulgeoce  of  the  enlightened  judges, 
(D  whom  I  submit  them. 

It  is  incumbent  on  me  to  add,  that  the  experiments,  wbidi 
constitute  the  base  of  these  researches,  a%  not  exclusively 
tajQwai  they  were  made  in  concert  with  my  friead,  Dr> 
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Bergcr,  of  Geneva,  who  shared  the  tabour,  and 
me  with  his  advice. 


1 


Sect.  1,     Of  llie  Degree  />/  Heat  that  Animals  ran  emJurr. 

Til e  limits  of        II  is  scarcely  possible  to  inreatigate  the  efleds  produced 

(his  lacuUv  not  on  animals  by  heat,  and  Ihe  faculiy  they  hare  of  resisting 

with procisicHi.  ''i  without  being  prompted  to  ask,  what  arc  the  limits  of 

this  faculty?  in  other  words,  what  is  the  greatest  degree  of 

heat  they  can  support,  without   being  deprived  of  life? — 

This  question  however  is  insusceptible  of  a  precise  answer. 

The  lime  raiwt  The  effects  of  heat  being  in  the  ratio  of  the  duration  a^wrll 

M  welTas^    as  intensity  of  its  action,  it  is  not  (ill  a  very  lon^  time  has 

inteiuiir.  cipired,  that  wc  can  consider  an  animal  a-i  having  nader. 

gone  all  the  influenrc  of  Ihe  heat  tn  which  it  has  been  ex. 

Thetsmpera-    polled,  and  conclude  it  to  be  capable  of  resisting  it.     We 

*aif«tioii*^"*  cannot  likewise  prevent  this  Icmprratnre,  on  the  one  hand, 

from  experiencing  considerable  variations,  which  hinder  its 

and  the  ■nimal  being  ascertained  with    precision ;   and   the  animal,  on  the 

affocicH  by  n-  otfier^  from  bdng  subjected  to  the  influence  of  foreign  ctr- 

(IUKC9.  cumstances,  by  which  the  clTcrts  of  the  In-at  will  be  moili- 

■  ficd. 
ronclusionii  "^^^  author  here  relates  various  experiments  made  on  ul^M 

fiom  the  au-     T[.ra)  animals,  from  which  he  draws  the  fi)llawing  concN^f 

menli.*"       '     sions.  ^J 

From  these  experiments  it  follows,  a«  might  have  been 
presumed,  that  all  animals  are  not  equally  affected  by  heat, 
and  that  Ihe  faculty  of  resisting  it  is  not  the  same  in  every 
species.     We  cannot  therefore  derive  from  them  any  gene- 
ral and  precise  conclusion  with  respect  (o  Ihe  measure  of 
Small  animals  this  facility.     Thcse  experiments  however  are  sufficient  to 
»f  134"^  ^Hlt'**"^*)   "•=*  "■»'*  aniuinls,  at  least  those  of  a  small  size,  sink 
under  a  temperature  of  144°,  or  even  134°,  aflera  certiun 
space  of  time,  which  is  generally  pretty  short.     They  shew 
too,  that  the  progress  of  the  symptoms  is  more  rapid,  and 
the  arrival  of  death  more  speedy,  in  proportion  as  the  heat 
is  greater. 
Til e  large'  the      The  sute  of  animals  appears  to  have  a  marked   influence 
?c,'™'  '^*  *"'" '"'  **""  *P«"'''"<«s  of  the  effects  of  heat.     The  ass  supported 
heal,  them  much  longer  than  the  cat,  the-dog,  the  rabbit,  and 

the  guinea-iiig;  and   these    longer   than  Ihe  mouse.     The 
magpie 


igpie  and  the  bunting  were  killed  sooner  than  the  cod  or 
th«  pigeun.     The  diflerencc  was  scarcely  less  striking  be- 
meea  a  large  anil  a  smaJl  frog,  a  beetle  (scarabwua  naskor. 
<lt},  and  a  woud.luuse.      It  was  not  the  fiamc  however  in  ^ 
The  guiiu<a.pig,  thougb  less,  appeared  to  sup> 
't  beat   a  little  better  than  a  rabbit  exposed  to  the  same 
mperaturr;  and  the-  Bparron  lived  longer  than  (he  cock 
d  the  pigeon. 
J  The  results  were  not  less  modified  by  difference  of  or-  C' 
tsizatiun.      Frogs  and    cold    blooded  animals  supported  ^^^ 
It  much  better  in  propurlion  to  their  size  than  hot  blooded 

The  lurta?   of  beetles,  leeches,  and  fresh-water  9 
nils  (bullipfofiHiia/cx),  though  alill  smaller,  supported  it  " 
pally  weJI.     It  was  nut  the  same  with  beetles  in  their  pcr- 
:t  Etate,  molc.crickets,  and  wood-lice,  which  were  killed 
(neb  more  quickly, 

(To  he  continued. J 


fncrcase  of  Tcmjtcraturc  produced  by  the  Galvai 
Action,     llg  Mr.  Jons  Tatum,  Jun. 


ToMr.  NICIIOLSO.V. 


Dei 


iSm, 


iN  the  paper  )  sent  you  about  two  or  three  monllis  ago,  Addiii 
on  the  rise  of  the  temperature  of  water  during  iXs  decompo.  ^j"J^ 
fiition  by  guUanism,  I  proposed  sending  you  the  results  Of 
ether  galvanic  eipcrimcnti  I  had  made  near  a  twelvemonth 
fince:  but  having  mislaid  the  minutes  I  took  during  the  ex- 
periments, and  rari'iuB  avocations  preventing  my  repeating 
these  until  the  present  time,  is  the  cause  of  mynot  fullilling 
my  iotenlion  so  soon  a:i  1  wished. 

In  the  following  experiment  1  had  two  objects  in  view, 

the  one  was,  to  ascertain  the  temperature  to  which  the  wafer 

rase  during  its  decomposition:  the  second,    to  confinn  the 

faint  recollection  I  had  of  muriatic  acid  being  formed  in  the 

^wexperiment  alluded  to :  for  which  purpose  I  made  use  of  two 

^^Houghs,  each  3S  plates,  each  plate  50  inches  surface;  and 

^H  two 


4 


1 

4 

nil   «c. 

J 


150 


inCKEAMt  OF  TEaffPERATURB  BT  GALTA1V19M. 


tw6  troughs,  eacli  35  plates,  each  plate  36  inches  sarface ; 
with  dilated  nitrous  acid  I  had  made  use  of  four  days  be- 
fore, DOW  adding  a  little  more  acid. 
Dncnption  of      -^  ^^^  apparatus  I  made  use  of  to  contain  the  water  is 
he  apparatus,  one  of  my  forming  and  making,  It  h  ill  perhaps  be  necessary 
to  describe  it,  before  I  relate  the  result  of  the  experiment* 
;  Let  A  &CD,  PL  IV.  Ftg.  7.  represent  a  glass  tube  ca^ 

pable  of  containing  l|oz.  of  distilled  water;  £P  a  brass 
ctp,  tiiroikgh  which  passes ««  screw  6,  to  which  can  be  at- 
fsched  a  plkJttna  &r  other  wire ;  and  by  taking  the  screw  out 
another  sort  Of  wke  may  be  fixed,  as  is  represented  by  O  s 
H  s  box  with  leather  through  which  the  thermometer  I 
passes^  and  then  screws  on  tight,  graduatodott  thetnbe; 
K  L  a  bisfiiy  ib  whidb  tile  fnbe  rests  whe«i  filkd  with  dis^ 
tilled  Wiier ;  M  a  neck^  which  may  be  it  ted  in  any  conre- 
nient  place  to  support  the  apparatus,  screwing  through  the 
basin,  and  terminating  in  a  pair  of  forceps,  into  which  may 
be  inserted  any  sort  of  wire. 

On  forming  a  connection  at  G  with  one  end  of  the  bat- 
tery, and  at  M  with  the  other  end,  the  galranic  fluid  will 
pass  through,  and  decompose  the  water  in  the  tube ;  and 
the  thermometer  will  indicate  the  temperature. 

HaTing  explained  the  apparatus,  I  proceed  to  the  expc^ 
riment. 

The  sink  end  of  my  battery  commuukated  with  G^ 
which  was  provided  Mith  a  platina  wire  Ow  The  inferior- 
platina  wire  P  was  connected  with  the  copper  end  of  the 
battery. 

A  stream  of  gas  was  projected  downwards  half  an  inch 
from  the  lower  end  of  the  wire  O.  The  wire  P  became 
oxidedTery  fast;  and  the  thermometer,  which  was  at  the 
commencement  of  the  experiment  54^,  rose  to  80^.  When 
I  had  decomposed  l|oz.  of  water,  I  disengaged  the  appa» 
ratus,  and  tested  the  water  (which  was  forced  from  the  tube 
into  the  basin)  with  the  nitrate  of  siirer,  which  gare  a  white 
appearance. 

From  this  appearance  I  concludemuriatic  acid  was  formed ; 
but  what  furaishes  its  constitnent  parts  ?  surely  neither  the 
gUss  tnbc,  die  platina  wires,  nor  the  basin.  As  we  cannot 
suppose  that  either  of  these  furnished  it^  we  must  look  for 

its 


Deration  of 
temperature 


Muriatic  acid* 
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its  eonponenl  parts  in  the  distilled  water,  which  is  well 
known  ta  be  composed  of  oxigen  and  bidrogen;  and  oxi. 
gen  beii)g considered  as  the  aeidifjidg  principle,  I  Conceive, 
that  the  oiurialc  formed  is  an  oxide  of  hidrogen,  but  io 
such  proportions  o^coiislilute  an  acid. 

In  hoarding  this  opinion  I  know  I  difTcr  from,  I  belicTe 
Tmay  say,  all  of  the  most  reputable  modern  chemists,  luch 
as  Thomson,  Fourcroj,  Accum,  &c.  who,  when  speaking 
of  acids,  say  '  the  ba*e  of  muriatic  acid  unknown';  and 
also,  that  '  uxigeu  forms  no  other  combination  with  hidro- 
gen, than  that  which  constitutes  water'.  I  hold  these  %u- 
thurs  in  the  highest  reipcet,  and  derire  the  greatest  infor. 
mation  from  their  work;,  which  I  conceive  do  thnn  great 
credit ;  but  facts  are  Nlubbom  things,  nud  i  make  it  a  rule, 
to  bow  my  theory  to  truth. 

1  am.  Dear  Sir,, 

Your  most  obedient, 

JOHN  TATUM,  Jun. 
jtpril  U,  1807, 
Dorset  Slrvct,  f%:el  Street. 

P.S.  At  first  I  expected  the  mercury  in  the  thcrraom*. 
ter  to  rise  much  higher,  but,  owing  to  using  the  diluted 
4cid  a  second  time,  the  water  was  decomposed  much  slower 
than  in  Itie  eKperimeat  in  Tny  former  paper;  this,  added  to 
the  apparatus  being  eon<iiderabIy  larger,  much  more  metal 
about  the  cap,  and  the  thermometer  having  a  largish  bulb, 
nil  uf  which  either  absorb  or  conduct  off  the  caloric,  will 
account  for  my  disappointment. 


SCIENTIFIC  NEWS. 

Ontht  Ttmpat  of  Fell.  18,u*ic4  has  pioduecd  many  dreadful 

accidenti  in  lie  Channel, 

(Coniinutd  ftoni  p.  i%.) 

J^O  one  CBD  read  the  detail  of  the  numerous  shipwrecks  ObsemiU 
which  are  mentioned  in  letters  from  Havre,  Dunkirk,  Dieppe.  ^J^lj^^^""^ 
St.  Valery,  and  Calais,  without  being  deeply  alHicted.  Furtiier  concern  in 
details  from  Laon,  Bruges,  Ghent,  and  Paris,  augment  the  JJ,'o^|^"up, 
-  melauvhol/  weattMi. 
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melancholy  list  of  incidents.  Surely,  it  is  high  time^  that  the 
causes  which  produce  such  dreadful  events  were  taken  into  se- 
rious consideration,  and  that  an  inquiry  into  them  sl)ou]^  re- 
ceive the  attention  and  interest  to  which  it  b  entitled. 

Paris^  Feb.  25,  1807.  »  Lamarck. 

The  following  letter  from  M.  dc  Lalande  to  the  editor  of 
the  Motiitcur  has  been  inserted  in  that  paper  of  the  1st  March 
1807 :  ' 

Retnirkson  the  It  does  not  appear  in  any  wise  probable  to  me,  that  the  pass- 
UiLaiide  '°S  of  the  moon  through  its  nodes  produces  any  sensible  chang^e 
in  the  atmosphere,  as  M.  Dc  Lamarck  thinks  :  but  its  passing 
over  the  equator  is  more  observable;  I  have  noticed  it  many 
times ;  and  even  this  year,  in  the  months  of  January  and  Fe- 
bruary, there  have  been  alternations  of  cold  and  heat,  which 
appeared  to  follow  the  passings  of  the  moon  over  the  equator. 
For  that  reason,  I  have  marked  them  in  the  aunuary  of  the 
Board  of  Longitude,  from  the  bcf»inning. 

But  the  dreadful  hurricane  of  the  1 8th  February  cait  have 
no  relation  to  the  moon.  These  phenomena  proceed  from  the 
winds,  from  thunder,  and  from  volcanoes,  or  swellings  of  the  sea. 
We  may  hereafter  learn,  perhaps,  that  on  the  1 8th  February, 
there  have  been  violent  thunder  storms  in  some  of  the  southern 
provinces,  and  I  should  wish  to  be  informed  of  it  through  the 
Moniteur,  a  paper  in  which  scientific  men  like  to  deposit  their 
observations  and  remarks. 

rSlgncd)  DE  LALANDR. 


JOURNAL 

or 

NATURAL  PHILOSOPHY,  CHEMISTRY^ 

AVD 

THE    ARTS. 


N 


SIR, 


JULY,  1807- 

ARTICLE  I. 
To  Mr.  NICHOLSON, 


OTWITHSTANDING  the  very  ingenious  inveftiga-  Looming,  or 


tions  of  Dr.  WoUaston  and  others,  it  appears  to  me,  that  ^ori«onul  m- 
t!he  sulijeGt  of  looming,  or  horizontal  refraction,  is  still  cap- 
pable  of  being  explained  with  greater  precision,  and  npon 
simpler  principles:  I  shall  therefore  trouble  you  with  a  few 
obsenrations,  which  have  occurred  to  me  respecting  it. 

Let  the  refractive  density  of  a  metjium  be  supposed  to  Suppose  strata 
vary  gradoaDy  and  equally,  in  parallel  strata ;  the  variation  «*gu}»rly  diml- 
beginning  from  a  certain  plane  sur&ce,  and  being  conti-  fractive  power. 
nuedf  till,  at  a  certain  distance  above  that  sur&ce,  the  re- 
fractive power  wholly   vanishes.      For   example,   the   r^ 
fractive  density  of  air  being  expressed  by  1.0003,  if  the  tern* 
peratare  vary  1^  in  1  foot,  the  refractive  power  will  vary 
.000  000  6;  and  dividing  1.0003  by  this,  we  have  1  e^  067 
feet,  for  the  imaginary  height  of  a  medium  continuing  to 
vary  at  the  same  raike  till  its  refractive  power  vanishes. 

Now  upon  the  projectile  hypothesis,  supposing  a  particle  Progrew  of 
of  light  to  be  initially  at  rest  in  this  medium,  it  will  be  ac-  \^^^  through 
iuated'by  a  constant  accejerating  force;  and  by  falling  from 
the  top  to  the  bottom,  it  will  acquire  the  velocity  natural 
to  light  in  the  original  mcfdium :  and  if  a  ray  of  light  enter 
^  Vbu  XVIL— JuLYt  1807.  M  the 
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Jf  light. 


the  variable  strata  from  tlie  medium,  its  motion  will  be  simi- 
lar to  that  of  a  jet  or  a  projectile  rising  ia  any  direction  from 
the  bottom  of  a  reservoir  with  the  velocity  due  to  its  height. 
fatb  of  the  ray  Let  A  B  (Pl.V.  Fijr.  1.)  be  the  imupnar}'  height ;  if  we  de- 
scribe  the  semicircle  A  C  B,  a  i-ay  of  light  entering  at  B,  in  the* 
direction  B C,  will  describe  the  parabolic  path  B D £»  BE 
being  four  times  F  C ;  or  if  the  circle  B  G  II  be^twice  as 
great  in  (Itiameter  as  A  B^  F  D  will  be  equal  to  G  I.  An4^ 
if  several  rays,  passing  from  a  point  K,  (Fig.  2.)  enter  tlie 
\iiriable  medium  at  the  lower  surface  L  M ;  making  the  se- 
micircle K  N  equal  to  B  G  H,  the  distances  K  O,  K  P, 
will  be  equal  to  2  Q  L  -f  2 1^  S»  aud.^i  Q  T.  +  2  U  X,  re- 
spectively. 

Now  the  distance  K  P  must  be  a  minimum,  when  the 
fluxions  of  Q  T  and'UX  are  "equal;  tliat  is,  when  KV 
=  X  Z,  (Fig.  3.)  T  Y  being  per^iendicular  to  K  T,  and 
X  Z  parallel  to  K  N.  Make  K  *  =  K  Q,  and  describe  the 
semicircles  K  3>  a  ^9  K  ^  being  half  of  K  N  ;  draw  K  y 
perpendicular,  and  y  /  parallel  to  K  N ;  then  J^  X»  parallel 
to  Q  T,  will  determine  the  position  of  the  point  X  fb  as't^ 
fulfil  this  condition.  It  is  obvious  that  when  K  Q  is  very 
small  in  proportion  to  KN,  J^X  will  coincide  witli  Q  T^ 
and  X  will  be  in  the  intersection  of  the  circle  K  N  with  the 
surface. 

Consequently  to  an  eye  placetl  at  K,  (Fig.  4.)  the  object 
f  will  be  seen  in  the  direction  K  X,  and  the  object  ^  in  tlie 
directions  K  »)  and  K  3^ ;  so  that  there  will  be  t\vo  elevated 
images  of  the  line  t  ^,  the  one  erect,  and  the  other  in- 
verted. 

If  the  variable  medium  be  only  thick  .enough  to  admit 
tlie  passage  of  tlie  rays  below  K  X,  there  will  be  no  di- 
rect image,  but  an  inverted  one  only.  The  inverted  image 
^  will  in  general  be  nearly  of  the  natural  duncn>ions,  although 
a  little  contracted ;  the  case  being  nearly  similar  to  a  v^iy 
oblique  internal  reflection.  The  points  K  and  £.may  be 
considered  as  conjugate  foci,  with  respect  to  tlie  refmction 
of  the  variable  medium. 

In  tl|e  supposed  case  of  the  variation  of  a  degree  for  each 
foot  of  air,  K  N  being  3-J-  milliofl  feet,  if  K  Q  be  1  inch, 
K  tT  'Will  be  527  feet,  and  K  1  700  yards.     The  angular. 

deviatipn 


Apparent 
;>tace  of  the 
»{?l)ect. 

l^ouble. 


An  inverted 
object  only. 
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tluviattnn  of  the  pTactr  of  thp  point  t  would  be  33  seconds  :  P">1 
the  passni^  iif  the  ii|;lit  thmub;li  every  Ifi  feet  of  the  me- 
iliuin  pro<lucin^  a  tutu)  (l»iation  uf  n  Hecond ;' aiiO  if  the 
t-huuge  of  llie  air's  <Ii'rMitv  were  more  or  less  thnti  -^^in  the 
*[kiice  of  u  tW,  the  d«*mtton  woulJ  be  at  miicli  more  ol'  lestt 
ttikik  a  Mrcuiul  ill  rach  i>|>iiCe  uf  IQ  feet  ihmiigh  whldi  the 
light  pasirta.  The  curvature  (if  the  earth' il  anrtace  becomes 
u  aerond  in  I(ii  feet  ;  toiiici)ueiitly  u  rhainje  uf  detreity 
amounting  to  y^r,  in  *  f»ot)  or  it  cbunf^e  at  tetnpcniture  of 
a  dcpe«  in  G  or  7  t'ent,  huuKI  be  sufficieirtto  prednce  a  re- 
fraction equiralent  to  the  npparent  di-pftssioii'of  u  distant 
object  arieiug  frank  this  cause,  and  to  etevate  the  coasts  of  k 
wide  ch&iiDel.  so  as  to  make  tliem  vJMble-  to  each  fttheK 
Tbis  result  nuj'  aUo  be  more  i^niply  -obtiuiied  tram  Sim{>- 
•on*B  inve^gtttioni)  tespecting  atmospheric  refmction,  the 
refractive  density  being  iiivertely  proportional  'to  tlie  distance 
Itom  the  centre  of  the  earth,  when  the  temperattire  varies 
!■•  iiv6  or  7  fert ;  for,  as  Dr.  Yirting  obstrves  in  his  exten- 
sirr  system  of  natural  philosophy  lately  published.  Vol.  II, 
Art.  461,  "  If  the  refractive  density  of  a  medium  varj'  as  A 
giren  power  of  llie  diatiince  from  a  certain  rentrnl  point,  flie 
■njfatar  deviation  flf  b  mv  of  light  «ill  be.  to  the  angle  de^ 
•cnbed . jound  the  centre,  as  the  exponent  of  the  power  to 


m.  Si«, 


V  obedient  sen'ant, 

EMERITUS. 


fftatscript.  If  it  be  required  tti  determine  the  position  of  Fonnul*  for 
X  f.>r  the  luwcst  ray  that  can  cross  the  line  ( t,  supposing  ^'^^J"JS 
It  to  be  ut  any  other  distance  from  K,  we  must  'make  the  tlie  ima|e. 
TtwtBngU  NUX'^^NKti  as  may  be  understood  b]-con<: 
udtrtn];  tha*  ifa*  fluxion  of  the  tangent  of  P  K  X  iH  tn< 
venrly  as  N  V.  and  the  fluxion  of  K  U  is  as  U  X.  This 
determination  requires  in  geiioral  ttie  solution  of  a  biquadra- 
tic equation ;  but  when  K  i  is  very  small  in  proportio 
K  N.  U  X  will  be  very  nearly  J  K  ■,  or  still  more^garly 
^  K  f  -f  K  (  cub.  -V  04  k  N  (].  The  point  i  thu 
be  the  simple  puint  uf  the  ima^ie  as  before  :  the  len^ 
pMb  uf  tlic  ray  within  the  \'ariable  medium  will  in  both  cases  be 
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FomiQla.  half  of  the  distance  K  « ;  but  tlie  total  cieviatioii  of  th^  lij^it 
will  not  be  twice  the  angular  diH placement  of  the  point  ci 
nnlew  K  and  %  be  equidistant  from  the  mirface.  If  howevet 
tlie  ao^pilar  direction  of  the  suHkce  be  known,  as  is  almost 
always  the  case  in  nature,  the  anf^le  P  K  X,  which-  is  half 
the  deviation,  may  also  be  found  by  ol>8€rvation  ;  beinfi^,  for 
■cfkample,  when  the  iar^ce  i»  horizontal,  the  acttial  ans^ilar 
elevation  of  the  image  of  the  point  ••  The  place  of  the 
tarface  L  M,  which  .limits  the  variable  medium,  taay  be 
found  fpom Ihetmrainliw  of-  the  actual  eleration  mnd  the 
displacein^nt  of  l;be  point  t;  for  xtft-dittan^fitmi  #,  the 
«nid^mntiMirf9ll*t  PttdiU  imiigah  i0i«lM|p«iaKi»urtii 
of  the  ejk»^ti9p»  The  circumstances  will  be  nearly  similar 
when  .K,iJ»Ait|)^  in  the  line. LM,  or  a  little  above  it,  pro- 
vided th^  4  be  below  it ;  but  if  both  these  ^ints  are  above 
it,  there  will  be  no  double  image.  -    < 

If  liowever*  tlie  variation  of  the  medium  be  continuedviQ 
an  inferior  degree  only,  to  the  place  of  the  eye  and  the  ob^ 
ff|ie  eye  aad  '  j^ct,  effects  of  a  similar  nature  ma^'  still  be  sometimes  pro* 
theol^ect  duced.:  but  it  is  not  sufficicu.it  in  this  case  toisvppoae  witk 
Dr.  Wollwtou,  that  the  cu^-VQ  indicating  th^'i^ensity  base 
coDtraiy.  currature ;  fur  it  uiMst  be  such,  tliat  *  the  change  of 
density,  and  consequently  t)ic  curvature  of  the  ray,  itiuvt 
vary  more  rapidly  than^thc  distance  from  the  line  joining  the 
eye  and  the  object ;  for  exampU%  if  the  curve  be  logarith- 
mic, its  subtaugf  nt  must  be  considerably  loss  than  the  great- 
est di&tai)<i9'Of  the  bent  ray  from  its  chord  ;  otherwise  there 
can  be  no  iiouble  image.  Supposing  the  curvature  of  the 
rays  beji^  the  distance  from  any  given  line,  the  form  will 
Olyscl  lecn  ia  be  nearly,  that  of  the  harmonic  curve.  But  whepcver  the 
it:ttrue|Aactf.  Qi^e^t  cfxx  be  $ecii  in  its  true  pl^ce,  beside  the  appearance 
of,  c^e  lor  more  di^plficed  images,  it  'k  .obvid^is  jthfit.  both  the 
tyv  iipd:thecbjeptrtf^tt^  t)6  8ituiite4.iitt,>ii  mtfoiad  medtulni 
^tswe  have  hit}ier|^  ivpipc^* 
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II. 


Kemmrki  Ofi  EwmiM  Fir  Trees  \  tvith  an  Engruvh^  to  ex- 
is  etc  AtkantMges  cf'  the  Method  recommended*.    BIf 


jirf  Kqwbt  Sauiun,  of  JFobunit  Beifordekire. 


SIR, 


I 


HAVE  the  honour  of  transmitting  to  you  some  oImoi^ 

Vatiops  M.th£JB!!ttKSSSuP^  ^^  ^^>  V^^^^'^^^     Having.  hii4 

the  core  (br  some  (hue  {Nut  of  such  plantations,  and  l^ppwing 

how  much  they  ari*  increased  in  this  Vingdom,,!  coiiiiidece^  PUmtationt 

it  as  a  matter  (|f  importance,  tbut  a  pPPpcx  ipode  of  inanogo-  Fin^uch 

nient  should  be  generally  knowo»  in  order  to  \inng  tipaber 

to  the  greatest  attainable  periection.,^  Fpr  thia  reason  I  have 

tucu^  my  tfioughts  to  the  sybject,  aiid  axa  con^lnkut  ttMlt 

macS'^mf^ffl^figfi  at  isclsewhere  aaserted,  jiiy  good  nu^ 

pageynejit.  jl  have  collected  several  sp^imensrla  AlMM" 

Htrate  the  diffCTnicSilKefween.  good  and  bad  miiiiageiueut,  and 

have  made  some  observations,  which  i  lia]rf:.||0t  b<ilar«  met 

with,  and  may  perhaps  be  useful;  you  wilLba\'e  the  goodr 

aess,  therefore,  to  present  these  observotiot^aiid  specimenii 

to  the  Society  of  Arts,  and  to  belieyc  me»     • 

Yourviery  humM^tervaat, 
Wofmm,  AprU  29, 1 S05.  RO  DEBT  SALMON. 

To  Dr.  C.  TATLoa. 


11. 


References  to  Plate  VX*«h«jaing  specimens  of  English  git>wQ 
Fir  Timber,  ci^  04}^^  his  Grace  tUe  Duke  of  BedAiixl*s 
plantations  at  \WiIjurii,  pointing  out  the  impropriety  of 
leaving  timb^  to  the  course  of  nature,  and  the  Ic^  and  i»fccct«itT  c 
defects  that  arise  from  such  mode  of  uiaiuL^iipNnt;'^a^isii7andc. 
illustrating  the  necessity  of  some  fiiiidamaatal  nrie  for  P'^'^*"(* 
mani^^ihg  the  same,  and  the  advantage  a^^rly  and  cloafe 
pruning  uiT  sui>erlluous  brouchos,  witfaagfueml  rule  for 

•  ,  •  Transaciions  of  ihe  Society  of  Aru  for  1806. 

'-'•*    .  performing 
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performing  the  same,  and  regulating  the  distance  of  the 
plants  in  Fir  Plantations. 

Fig.  1.  Section  A.  shows  a  dead  knot  and  progress  in  the 
growth  of  the  tree^  ha\'ing  If)  years  of  growth  below  the 
•h6ugh,  and  1 8  years  above  it.     From  the  regular  course  of 
nature,  as  thown  hy  thiftseclioiiy  it  is  evident,  tliis  bough  or 
knot  must  have  existed  as  long  as  the  upper  part  of  the  tree, 
namely,  18  years.     For  the  firbt  three  years  the  gh>wth  and 
igh  left  too  accumulation  of  the  bough  proceeded  regularly  with,  t^e 
tree;  but  about  that  time   (now  15  years  ago)  the  bough 
must  have  been  distatitly  Cut  oiF,  thereby  preventing  its  re- 
gular increase  in  tliepart  left  remaining;  for  G  years  after 
<!utting  ofl?  it  kppeairs  to  have  barely  existed,  and  after  that 
cead^  to  ex?^  at  bTI  but  as  a  dead  buugh.     Since  it  became 
6^>  9  years  of  acct^mulatioh  have  taken  place  on  the  trunk  of 
the  tree,  thereby  gradually  enclosing  a  part  of  the  dead 
%eugf),  #hrch  part  so  enclosed  is  what  by  joiners  is  properly 
iMlleil  a  dead  knot;  the  boughs  th^t  exist  and  are  enclosed 
-whilst  livhg,  a)ie  the  live  knots,  and  these  the  tree  will  pro- 
duce either  as  the*  l>dugh  may  be  distant  or  close  cut  from 
the  tree.'' '  From  this  specimen  may  l>e  determined,  that  if 
the  bough  had  been  cut  close  to  the  tree  at  four  years 
growth,  there  would  now  have  been  sound  clean  wood  over  it 
to  the  outside :  or  when  it  was  cut,  if  it  had  been  taken  off 
at  0,  floundclean  wood  would 'have  formed  over  it  to  the 
..outside. 

N.  B.  In  all  the  specimens  this  mark  0  is  afRxed  to  point 
out  the  proper  place  for  cuttittg  off,  and  is  so  placed  as  to 
allow  for  thickness  of  bark  at  the  time  it  should  have  been 
(Cut.  . 

ler  in-  Seetion  B.  shows  a  striking  instance  of  the  impropriety 

aces  of  bad  ^f  leaving  the  smallest  bough  cut  at  a  distance  from  tlit; 

tree;    tiiis  bough  was  cut  off  and  became  stagnant  at  ^ 

years  growth,  notwithstanding  which  it  was  14  years  bt* fore 

'  the  wykkI  on  the  trunk  accumulated  to  the  end  of  the  dead 

kfM)t. 

.•  Had  this  bough  been  cut  at  0,  the  knot  as  far  as  that 
would  have  been  firmlv  united  with  the  tree,  and  above  it  all 
sound  clean  wood. 
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Fi^.  2.   S^loii  C.    AnotluT  instance  of  impro^r  cut- Bad  pruning. 
ting. 

If  it  had  been  eut  at  0,  the  timber  would  have  been  more 
valuable.  ' 

Sectioh  D.  This  before  cutting  exhibited  q  healthy  bough, 
and  the  section  shows  it  the  same,  exhibiting  a  live  knot. 
Thi»  specimen  clearly  shows  the^>rogresaof  nature  in  healthy 
bought;  it  also  shows  the  great  impropriety  of  suffering  sucli 
boaghs  to  exist  m6re  than  5  or  6  years,  at  which  age  had  it 
been  cut  off,  instead  of  a  knot  and  great  defect  there  wouki 
iHivHbieefi  clean  wood  from  ©  to  the  outside. 

Fig.  3.  Section  E.  Another  striking  proof  of  theimpm^ 
priet?  of  long  cat  boughs,  a  dead  knot  of  many  years  stand-* 
ing,  but  far  from  being  enclosed  now,  admitting  wet  into  thV 
heart  of  the  tree :  it  should  have  been  cut  at  0.* 

Fig.  4.  Part  of  another  Scotch  fir. 

Section  P.  A  vcfry  striking  proof  of  young  and  bad  prun- 
ingi'-  This  jbough  was  cut  at  4  years  groNvth,  and  nolir;  ^ftftelr* 
18  years  accumulation  of  the  trunk,  remaining  uncover^,* 
Olid  woald  so  have  remained  many  years  longer. 

Seetion  G.  A  bough  which,  whilst  standing,  appeared  not', 
vigorous  or  healthy;  the  section  shows  that  at  6  y^>^  it  w«i^^ 
in  decline^  and  after  that  increased  very  little,  though  its  in« 
crease  may  be  distinctly  traced  to  the  present  time.  ^ 

This  should  years  ago  have  been  cut  off.  -•'"-..< 

Fig.  5.  A  very  complete  specimen  of  good  pruning,  tliough  Instance  of 
much  too  late.  8^^  pruning. 

m 

Section  H.  A  large  bough  cut  off  at  6  years  growth,  but 
so  close  cut,  that  in  4  rears  afterwards  the  wood  on  the  trunk 
of  the  tree  is  arrived  at  the  extremity  of  the  knot. 

Fig.  6,  and  ?•  Parts  of  a  Weymouth  Pine  Fir,  31  years  Wood  left  to 
growth,  a  most  striking  spc crimen,  and  complete  refutation  ••"•l^- 
to  the  doctrine  of  those  who  contend  that  the  beat  way  is  to 
leave  plantations  to  prune  themselves.     This  tree  grew  near" 
the  outside  of  a  thick  plantation  securely  fenced,  and  in  a 
state  of  nature  at  the  time  it  was  felled,  except  some  acci- 
dental breaking  off  a  few  houghs  near  the  bottom  of  the  tree.' 
Before  it  was  felled  it  indicated  sickness  by- the  foliage,  but 
from  wha€  cause  it  was  so,  no  trace  appeared,  as  the  tmnk 
bore  a  very  healthy  appearance.     The. section  shows,  by  the 

small 
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small  increase  of  wood  for  the  last  6  years^  that  it  w«8  not 
then  healthy. 

Section  I.  A  dead  knot  from  a  bough  broke  off  at  6  years 
growth ;  since  which  25  years  growth  of  wood  hare  formed 
oa  the  trunk,  without  nearly  covering  the  stump ;  this  stamp 
was  broken  off  before  representation. 

Fig.  7*  is  a  horizontal  section  of  three  other  Icnott  cut  from 
the  same  round  as  figure  6,  showing  the  great  obatraction  to 
the  growth  of  the  tree  round  the  knots:  this  also  explains  the 
cause  of  the  great  hollow  round  the  knot  in  fig.  6. 

The  knot  at  K  is  a  most  striking  and  undeniable  proof  of 
the  impropiiety  of  leaving  the  smallest  bough  for  nature's 
disposaL  This  bough  protruded  beyond  the  tree  some  dit- 
tnce,  And  evidently  nevef  existed  but  in  a  stagnant  9tate» 
ibr  the  last  twenty-nine  years ;  it  being  only  two  years  old 
when  it  so  became  st^nant. 

Fig.  8.  A  piece  of  the  same  tree  aa  fig.  6  and  7 ;  hot  ftmn 
ihe  next  higher  tier  of  boughs,  having  a  small  piece  wasted 
between  the  two. 

Section  L.   Two  small  bonghss  the  upper  one  only  one 

year's  growth,  was  twenty  years  before  covered,  and  has  nine 

years  wood  over  it.    The  lower  bough  is  of  six  years  growth, 

was  twenty  years  before  covered,  and  has  four  yeare  wood 

over  it. 

Hiftcdon  of        On  contemplating  these  specimens;  considering  the  pnr- 

^^'  p<iaes  that  fir  timber  is  generally  applied  to,  and  having  some 

knowledge  of  plantations  of  this  sort,  it  must  occury  that 

deamesB  of  kifots,  straightness,  length  and  equal  sise  of  its 

trunk,  constitute  its  perfection  ;  and,  if  deficient  in  all  these, 

it  is  of  no  value  but  for  tUe  fire.  Next  to  these  considerations, 

,and  the  prospect  of  an  improved  knowledge  of  cultivating 

•  -     "this  article,  it  may  be  a  fair  question,  if  our  own  country  is 

not  capable  of  producing  fir  timber  little  or  not  at  airinferior 

to  the  foreign  fir. 

Fir  may  be         At  present  firs  in  this  country  appear  not  for  any  period  to 

produced  here  )^ye  been  considered^much  otherways  than  as  ornamental. 

laperior  to  fo-  ^^  ^^'^  purpose  they  serve  but  for  a  certain  time,  which 

wign*  past,  it  has  been  their  fate  to  be  cut  down  long  before  having 

attained  maturity.     But  from  the  vast  plantations  now  esta- 

blisht'd,  it  is  to  be  hoped,  that  another  century  may  Qbtain 

lo 
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to  Eoglish  Fir  some  of  tlie  character  of  the  EngllsU  Oak ; 
towards  such  end>  if  attaiuabley  every  means  should  be  uaed^ 
aud  towards  it  nothing  appears  more  likely  to  succeed,  tliau 
a  well  grounded  geaeral  practical  mode  of  managemeot, 
firooi  tlie  time  of  their  being  planted  out,  to  their  greabe^ 
imaginable  age  of  improvement.  That  a  knowledge  of  audi 
may  by  perseverance  be  gained ». is  not  much  to  be  doubted; 
and  by  inspecting  and  considering  the  specimenn  herein  re- 
ferred to,  there  appears  great  reason  to  conclude,  that  early 
and  pfoper  pruning  and  thinning  will  form  a  considerable 
feature  m  .the  system  to  be  adopted. 

•Now  as  forms  are  first  instruments  in  good  aystemsi  and 
as  proceedings  on  fundamental  principles  (though  in  the 
essay  they  may  a  little  err)  are  better,  in  a  general  view,  than 
occasioiial  success  by  hazard ;  so  it  may  be  warrantable  that 
a  system  for  general  management  may  be  laid  down,  al- 
thoagh  the  author  cannot  poasibly  have  lived  to  prove  all  by 
experience :  so  tbe  rules  hereafter  submitted  are  given>.beittg 
the  result  of  only  a  few  years  observations. 

For  planting,  from  every  authority  or  observation,  there  PUntlngtldcl 
can  be  no  doubt  that  all  firs  should  be  planted  thick;  not 
more  than  four  or  five  feet  apart. 

Where  firs  of  the  same  kind  are  planted  together,  there  is  Not  several 
leas  loss  of  plants  from  one  sort  overgrowing  and  destroying  tpeciet  toge- 
the  others ;  consequently  it  appears  adviseable,  that  all  the 
difierent  sorts  be  planted  by  themselves.  If  any  admixture 
be  at  all  admitted,  the  Scotch  and  larch  may  best  succeed: 
but  this  is  not  certain,  and  they  will  certainly  be  best  sepa* 
rat^  on  two  accounts ;  first,  because  they  are  not  so  likely  t^ 
injure  each  other;  and  secondly,  the  larch  may  be  put  into 
tbe  ground  best  suited  to  them,  ^nd  the  Scotch  the  same. 

In  making  plantations  of  any  particular  sort,  it  may  bi;  spmce  as  a 
right  to  have  a  few  spruce^  or  other  sorts  on  the  outride,  to  tkreen. 
prevent  mischief  from  sudden  gusts  of  wind ;  but  if  the  si- 
tuation is  not  subject  to  such  gusts,  the  spruce  had  better  be 
omitted,  being  mechanical  agents  only,  and  by  excluding 
the  sun  and  air  they  act  against  the  operation  of  nature. 

lu  these  hints  ornament  is  not  considered ;  if  such  be  Onumentil 
wanted,  and  profit  also,  then  the  spruce,  larch,  silver,  and  P****^*^"* 
some  others  may  be  combined. 

From 
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Rules  for 
proning. 


niinninf^. 


PRUNING  FIR-niEES. 

From  some  years  observations  on  pruning  and  the  effects 
thereof,  it  appears  certain,"  that  Fir  trees,  at  a  certain  age, 
shouM  be  pruned  to  a  certain  height ;  and  for  regulating 
thereof,  the  following  simple  rule  is  recommended.     The 
pruning  ,to  commence  when  the  trees  are  six  years  old,  or 
when  there  is  discernible  five  tiers  of  boughs  and  the  shoot ; 
the  three  lower  tiers  of  boughs  are  then  to  be  taken  off, 
Aflcr  this  first  pruning,  the  trees  to  be  let  alone  for  four  or 
five  years,  and  then,  and  at  every  succeeding  four  or  five 
years,  the  pruning  to  be  repeated,  till  the  stem  of  the  tree 
is  clear  to  forty  feet  high,  after  which,  as  to  pruning,  it  may 
be  left  to  nature.     The  rule  for  the  height  of  pruning,  after 
the  first  time,  to  be  half  the  extreme  height  of  the  tree,  till 
they  attain  twenty  years  growth ;  and  after  that  time,  half 
the  height  of  the  tree,  and  as  many  feet  more  as  it  is  inches 
in  diameter  at  four  feet  from  the  ground.     This,  pruning  is 
known  from  repeated  observations  not  to  be  excessive ;  and 
the  rule  is  calculated  to  check  the  too  ta[)ering  top,  and 
strengthen  the  slender  bottom,  by  carrj'ing  the  pruning  to 
a  greater  proportionate  degree,  in  a  ratio  compounded  of 
th«  height  and  bottom  bulk ;  and  by  this  rule  it  may  be  ob* 
served,  that  the  trees  will  be  at  top  clothed  with  somewhat 
less  than  half  their  branches.   The  proper  time  for  pruning 
is  hetween  September  and  April,  and  the  tool  to  be  used,  the 
saw. 

'Orderly  tliinning  the  trees  at  certain  periods  is  the  next 
«Niential  to  pruning,  and  for  this  purpose  observations  have 
been  made  on  the  most  orderly  aud  thriving  plantations,  and 
the  following  Mmple  nde  is  recommended.  Keep  the  dis- 
tance of  the  trees  from  each  other  equal  to  one  fifth  of  their 
height.  In  the  applicotion  of  this'rftle  for  thinning,  it  is 
evident,  that  edrh  individual  tree  oan  never  be  made  to  com- 
ply ;  for  the  original  distance  (ei-en  if  planted  in  the  most 
regular  order)  will  allow  only  of  certain  modifications,  by 
taking  out  every  other  tree,  and  so  on  ;  but  even  if  the  ol>- 
tftiningsuch  equal  distance  was  practicable,  experience  would 
show  that  another  way  should  be  preferred,  of  which  the  eye 
must  be  the  judge,  by  taking  out  such  trees  as  arc  least 
thriving,  stand  nearest  another  good  tree,  &c. ;  at  the 
same  time  keeping  in  view  the  rules* prcbtribed  ;  the  follow- 
ing 
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h^t>f  which  rules  may  easily  be  proved  by  measuTtng  a  chain 
iquare;  or  any  quantity  of  the  laud,  and  counting  the  trees 
ihereon  ;  then  by  trying  the  height  of  two  or  three  treefi  itf 
that  quarter,  and  taking  one  tiftii  of  such  for  the  distance* 
(t  would  be  readily  seen  how  many  trees  should  be  contained 
io  the  piece  measured :  or  the  practice  jnay  more  simply  be 
regulated*  by  taking  the  distance  of  eight  or  ten  trees  added 
together,  the  average  of  which  should  be  equal  to  a  fifth  of 
the  height  of  the  trees. 

In  these  rules. uothinjg;  impracticable  or  complicated  is  pro* 
posed.  ' 

The  author  has  flir  years  known  the  expense  and  produce  Produce  of 
frona  trimmine  onW,  and  finds  in  Bedfordshire  the  pit>duce  brimming 

,,_  X     '  1111  .  n'ore  than 

doubly  repeya  the  eicpense;  and  although  souic  ex|>enmen-  pays  exiicosc 
talists  may  differ  from  him,  or  time  may  show  some  reason 
for  denating  somewhat  from  his  rule,  yet  it  is  pi^esumcd  all 
vHl  agree  that  some  simple  system  is  adviseable,  instead  oC 
ha\'ing  plantations  and  woods  mismanaged,  to  the  great  loss 
of  the  commuaify  and  the  i>ropnetur8.  If  such  a  system  as 
proposed  be  generally  promulgated ;  if  not  perfect,  it  win 
most  likely,  in  time,  become  so,  and  thereby  have  its  ad- 
VHutage;  and  that  some  advantage  may  be  had  in  specula- 
tion, the  following  concluding  remarks  ai*e  intro<luced. 

Iji  the  common  course  of  gardening,  it  is  understood,  Pruning  gar- 
that  pruning  invigorates  the  tree;  that  trimming  off  the  side   ^°  *"*** 
brtochea  makes'the  upright  ones  shoot  the  stronger,  and  by 
cutting  out  the  dead 'and' decayed  wood  the  tree  is  kept 
alive :  some  of  this  doctrine  will  certainly  apply  to  the  tribe 
of  firs;  it  will  certainly  substitute  clean  wood  for  knots,  and 
of  all  this  treatment,  from  tlicir  paiticular  uses,  they  of  all 
other  trees  stand  iu  moat  need,  and  will  be  most  improved 
by  it.  And  shoukl  it  be  admitted,  tlmt  like  treatment  would  AdTantaiE«!  of' 
on  the  fir^  las  well  as  other  tre«%  produce  the  like  efiect,  it  ^^"^"'S**™- 
would  lead  to  a  well-grounded  expectation,  that,  as  well  as 
producing  clearness  from  knots,  straight  ness,  and  length,  the 
aame  operation  would  advance  tlie  quality  nearer  to  that  of 
foreign  fir ;  for  it  may  be  tmced,  that  where  trees  are  tall 
and  clear  of  boughs  or  knots,  the  whole  substance  of  tlie 
wood  is  better  and  of  finer  grain,  and  it  appears  likely,  that 
«iuch  Hill  always  be  the  case:  the  reason  may  probably  be 

inferred 
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inferred  from  the  sap  having  farther  to  rise  and  descend, 
and  having  no  boughs  to  di?ert  or  delay  it,  the  circnlatioa 
must  be  more  fine  and  rapid,  most  increase  be  left. in  the 
neighbourhood  of  the  boughs  at.  the  top  of  the  tree,  and 
least  on  the  sides  at  the  lower  part ;  consequently  adding  to 
the  length  of  the  head,  and  rendering  more  fine  each,  annual 
increase  to  the  body;  thereby  producing  a  close-grained, 
clean,  long,  and  regul^,  easy*tapering»  useful  |Hece  of  tim- 
ber; instead  of  a  coarse-'gruiied,  sliort,  sudden-taperii^ 
trunk,  with  a  quantity  of  boughs  and  knots.  . . 
Applicable  to  ^^^  foregoing  observations  and  rules  are  meant  to .  applj 
othtf  timber,  to  fir  tinkber  only,  but  to  a  certain  degree  they  may  be  ap* 
plied  to  other  timber;  though  by  no  means  to  theawie  es« 
tent,  or  age.  But  if  applied  as  far  as  the  first  fourteen  yean 
of  their  growth,  and  then  the  pruning  altogether  omitted, 
and  the  tliinning-out  very  much  increased».any  :plwtatioo 
would  be  rendered  much  more  valuable,  th^ji  .if  left  eiitirely 
to  nature.  | 

ROBERT  SAlMO^^SmKfv.  f 
WohurUi  JprU ^i  IS06. 
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Abstract  of  a  Memoir  read  ^t  the  Meeting  of  the  fjkk  Clait 
qf  the  Institute^  September  the  29M,  I8O6,  bjf  Mr.  La- 
PtACE,  OH  the  apparent  Attraction  and  Repuhhn  (if  tmdl 
Bodies  Jioating  on  the  Surface  qf  laquids*. 

Bodies  floating  -^^  ***^  theory  1  have  given  of  capillary  attractioor  1 1|^ 
on  fluidi  au     subjected  to  analysis  the  attraction  of  two  vertieal  aad  pa- 
^h^thcT*^  raUfel  planes,  very  near  each  other,  with  their  lower  extre- 
mities immersed  in  a  fluid.    I  have  shown,  that,  if  they  he 


matter. 


whrn  thej  are  of  the  same  matter,  this  action  tends  to  bring  them  aearor 
^^    together ;  whether  the  planes  elevate  the  fluid  near  then* 
as  ivoiy  immersed  in  water ;  or  depress  it,  as  laminar  talc, 
on  which  we  feel  a  kind  of  unctuosity,  that  preventa  them 

•  Journal  dc  Physique,  Vol.  LXIH.  p.  248. 

from 
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from  being  wetted.     Each  plane  is  then  pressid  toward  the  ^o"*  ^^  *>• 
otiier  plane  by  a  force  equal  to  the  weight  of  a  parallelopip^ 
don  of  tlie  fluid,  the  height  of  which  is  half  the  sum  of  the 
ele^-ations  above  the  level,  or  depressions  below  it,  of  the  ex- 
treme points  of  contact  of  the  interior  and  exterior  surfaces 
of  the  fluid  with  the  plane ;  and  the  base  of  which  is  that 
part  of  the  plane  included  between  th^  two  horizontal  lines 
drawn  tlironc^h  tho«ie  points.   This  theorem  includes  the  true 
cause  of  the  apparent  attraction  of  bodies  swimming  on  a 
fluid,  when  it  is  elevated  or  depressed  around  them.     But 
experience  shows,  that  bodies  repd  each  other,  when  the  But  0i«7  are 
fluid  riMs  toward  one  of  th«m,  and  is  depressed  toward  the  '^^^^^[^^^ 
other.     Having  applied  my  analysis  to  these  repulsions,  it  fluid,  the  other 
lias  led  me  to  the  following  results,  whidi  I  conc«ve  may  be  ^^P*^^**  ^^ 
deemed  interesting  by  the  natural  philosopher  and  geome- 
trician, and  complete  the  theory  of  capillary  attraction. 

If  we  still  suppose  the  bodies  to  be  vertical  and  parallel  Tbieory. 
planes,  the  section  of  the  surface  of  the  fluid  included  be-  Ci»cum!itancei 
tween  them  by  another  vertical  plane  perpendicular  to  these  ""***^  which 
will  have  a  point  of  inflexion,  when  the  two  planes  are  a  ukes  place.. 
few  centimetres  [a  centimetre  is  near  four  lines  English] 
from  each  uther.  '  If  they  be  brought  nearer  together,  the 
point  of  inflexion  will  approach  nearer  to  that  plane,  toward 
which  the  fluid  is  depressed;  if  the  depression  of  the  fluid  in 
contact  with  the  exterior  side  of  that  plane  be  less  than  the  ele- 
ratiob  of  the  fluid  in  contact  with  the  exterior  side  of  the  other 
plane.    If  the  contrary  be  the  case,  the  point  of  inflexion  will 
approach  the  other  plane.   This  point  is  always  in  the  level  of 
the  fluid  in  the  vessel,in  which  the  planes  are  immersed.  The 
elevation  and  depression  of  the  fluid  in  contact  with  these 
filailes  are  less  at  the  interior  surface  than  at  the  exterior. 
■In  this  state  the  planes  repel  each  otlier.     On  continuing  to 
teing  them  nearer,  the  repulniun  still  subsists,  as  long  as 
there iia pomt  of  iufflexion.    This  point  at  length  coincides  ^mv^^ ^nd 
with  one  Of  the  planet*     The  repulsion  still  continues  be-  ticcopies'at- 
jrondthis  period;  but  on  continuing  to  bring  the  planes  JJ^^*^  A  ^"^  ^^^^^'^ 
nean^  together,  tha  repnlsion  becomes  null,  and  is  con- etiuallyelemb. 

verted  into  attraction.     At  this  instant  the  fluid  is  equallv  «^  ^'^  «<^J»  «»de 
1-.J  i-i^i        ■  .  ,  ^        •'of  one  plane, 

ele^-ated  on  each  side  of  the  plane  that  is  capable  of  bteing  and  as  much 

wetted;  and  it. is  as  much  t^evated  above  the  level  at  the  (depressed  on 

one  side  of 
■      ■  interior  the  othtr. 
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interior  of  tha-otlier  plane»  as  it  ih  depressed  below  it  at  tlie 
exterior.  Tlius  tlie  repalsion  is  changed  into  attractioo  at 
tlie  same  moment  in  oadi  plane.  On  bringing^  tliem  still 
nearer^  they  attract  each  other,  and  proceed  to  unite  vitli 
an  accelerated  motion.  These  planes  therefore  exhibit  the 
remarkable  phenomenon  of  an  attraction  at  ver}-  Bmnll  dis- 
tances, that  is  changed  into  repulsion  be3'ond  certain  limits; 
a  phenomenon  which  nature  presents  likewise  in  the  inflexion 
Case  of  con-  ^^  ^^K^'^  i^^^r  the  surfaces  of  bodies,  and  in  tlie  attractions 
•tuit  repulsion  of  electricity  and  magnetism.  There  is  one  case,  howerer, 
in  which  the  planes  repel  each  other,  however  small  their 
distance  may  be ;  and  this  is  where  the  fluid  is  depressed 
near  one  of  them  as  mdch  as  it  is  raised  near  the  other.  Here 
the  surface  of  the  fluid  has  constantly  an  inflexion  in  the 
The  equation  middle  of  the  interval  between  them. 

•j^«»J«  Y'"''  «f  The  intef^ration  of  the  diflerential  equation  of  this  snrface 
obtainable  in  i^  general  depends  on  the  rectification  of  conic  sections,  and 
finite  icrnis,  consequently  it  is  imposf^^ible  to  obtain  it  in  finite  teiiiM. 
except  within  ^"^  ^^  becomes  possible,  when  the  planes  are  at  the  distance 
a  ceruin  dis-  where  repulsion  is  changed  into  attraction  ;  as  this  distance 
tance.  ^^^  ^^^  ^  determined  in  a  function  of  the  elevation  and 

deprBwiion  of  the  fluid  at  the  exterior  of  the  planes.  Thnii 
we  find,  that  it  is  iiitinitc,  if  the  dcprewtion  of  the  fluid  on 
the  exterior  of  the  plane  incapable  of  beinf^  wetted,  be  infi- 
nitely small :  whence  it  follows,  that  the  two  planet  never 
repel  each  other  then,  Tliis  may  take  place  too  even  in  the 
Modified  by  *^**^  where  the  fluid  is  perceptibly  depressed  at  the  exterior 
friction.  of  the  latter  plane:  as  it  is  suflicient,  if  friction  keep  the 

fluid  a  little  more  ele\-ated  at  the  interior  of  the  plane,-  than 
it  would  he  if  this  friction  did  not  exist ;  an  effect  annlogom 
^  to  that  daily  perceived  in  the  barometer,  when  the  qnicktO- 

face  if  wetted  ver  is  fallinf^.  We  find  too  bj-  this  analysis,  that,  if  the  sun- 
it  attracts  at  a  f^^ee  of  the  plane  capable  of  being  wetted  come  to  be  nuult 
uoc^  ^  ^^^*  ^^^^  ^^'^  planes  will  liegin  to  attract  each  other  ata  wj 
perceptible  distance,  greater  than  that  at  which  they  begiu 
to  attract  each  other  before.  It  is  not  the  truth  therefore 
to  say,  that  two  planes,  one  capable  of  being  wetted,  the 
other  not,  always  repel  each  other.  The  same  thing  happens 
here  as  with  two  balls  having  the  same  kind  of  electricity,  as 
these  attract  each  other  notwitlistanding,  when  we  vary  in  a 

suitable 
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ble  manner  the  respective  iutenblues  of  tlieir  electricity, 
their  distance. 

y  means  of  the  two  following  theorem-s  we  may  calcu-  Calculation  of 
the  tendency  of  the  planes  toward  each  other»  or  their  ^^  repulsion. 
iial  repulsion. 

liatever  be  the  substances  of  which  the  planes  are  form-  Theorem  I. 
he  tendenq-  of  each  of  them  toward  the  other,  is  equal 
le  weight  of  a  parallelopipedon  of  the  fluid,  the  height 
'hich  is  the  elevation  of  the  extreme  points  of  contact  of 
fluid  with  the  interior  plane,  minus  the  exterior  eleva- 
;  the  depth  half  die  sum  of  these  elevations ;  and  the 
dth  that  of  tlie  plane  in  a  horizontal  direction.  We 
t  consider  the  elevation  as  a  negative  quantity,  when  it- 
umged  into  depression  below  the  level.  If  the  product 
be  tliree  preceding  dimensions  prove  negative,  the  ten* 
::y  become  repulsive. 

/hen  the  planes  are  very  near  together,  the  elevation  ofTheorem  IT. 
fluid  between  them  is  the  inverse  ratio  of  their  mutual 
ince  ;^and  is  equal  to  Imlf  the  sum  of  the  elevations,  that 
lid  have  taken  place,  if  we  suppose  the  first  plane  to  be 
h^  same  substance  as  the  second,  aiid  then  the  second 
le  to  be  of  the  same  substance  as  the  first.  We  must  ob> 
e  too,  that  the  elevation  must  be  put  as  negative,  when 
langes  into  depression. 

Ve  see  by  tliese  theorems,  that  in  general  the  repulsive  The  repulsion 
e  is  much  weaker  than  the  attractive,  which  displays  itself  JJ^^^maction* 
n  the  planes  are  brought  very  close  together,  and  must 
1  carry  them  toward  each  other  with  an  accelerated  mo- 
,.  In  this  case  the  elevation  of  the  fluid  between  the 
les  is  very  great,  relatively  to  its  elevation  near  the  same 
les  exteriorly.  If  therefore  we  neglect  the  square  of  the 
er  elevation,  with  respect  to  the  square  of  the  former, 
fluid  parallelopipedon,  the  weight  of  which  expresses  the 
Jency  of  one  of  the  planes  toward  the  other,  in  rirtue  of 
first  of  the  preceding  theorems,  will  be  ecpial  to  the 
duct  of  the  square  of  the  elevation  of  Uie  interior  fluid, 
half  the  breadth  of  the  plane  in  the  horizontal  direction. 
IS  elevation  being,  by  the  second  theorem,  reciprocal  to 
mutual  distauce  of  the  planes ;  the  parallelopipedon  will 

be 
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be  proportional  to  the  horizontal  breadth  of  the  plane  di- 
FoHow^s  ihe     iided  by  the  square  of  this  dt»tauce.     The  tendency  of  the 
^actionT     **^  planes  to^^iivd  each  other,  therefore,  will  follow  the  g^ 
Dcral  law  of  attraction,  that  is  to  say,  it  will  be  in  the  in- 
Terse  ratio  of  the  square  of  the  distance. 
PuttotbetMt      Desirons  of  knowing  how  far  these  results  of  my  theory 
rfexpcrimem,  ^^^  agreeable  to  nature,  I  requested  Mr.  Haiiy  to  make 
sbme  experiments  on  this  delicate  and  curious  point  in  na- 
and  found  to  ^^^  philosophy.     He  complied  with  my  wishes,  and  fimod 
be  agreeable    tb&fopnulse  in  perfect  unison  with  experience.    He  parti* 
^  '^  oularly  ascertained  the  singular  phenomenon  of  an  attractioii 

changed  to  repulsion  by  the  increase  of  distance,  as  the  fbl^ 
lowing  note  1  reed  red  from  him  will  show. 
Abb^  Hauy*8  ^  ^  Auspended  a  small  square  leaf  of  laminar  talc  to  a  fcrf 
experimeiiu  slender  thread,  in  such  a  maniter^  thai  its  lower  part  was 
•o  thesu  jcct.  immCTsed  in  water.  In  the  same  water,  at  the  distance  of  a* 
few  centhnetveia;  I  immersed  the  longer  part  of  an' ivory  pa* 
rallcAopipedon,  so  that  one  of  its  faces  wa^  parallel  46  the 
leaf  of  talc-  1  then  caused  the  parallelopipedon  to'^vteice 
▼ery  fliowly  toward  the  le^f  of  talo^  keeping  it  still  in  a  pa- 
nillel  position^  and  stopping  at  intervids,  to  be  certutt 
the  motion,  that  might  be  imparted  to. the  fluid,  did  uoti 
sensibly  lafiect  the  experiment.  -  The  leaf  of  talc  then  re- 
ceded from  the  parallelopipfdon  ;  -and  when,  on  continuing 
to  move  the  latter  with  extreme  slowness,  thercf  remiuned  but 
a  very  small  distance  between  the  two  bodies,  the  leaf  <>f  talc 
Suddenly  approached  the  parallelopipedon,  and  came'intQ 
contact  with  it^  I  thf'n  separated  the  two  bodies,  and  fbiind 
the  parallelopipedon  wetted  to  a  certain  height  above  the  le- 
vel of  the  water;  and' on  i-epeating  the  experiment,  witlmut 
wiping  it,  the  attraction  began  sooner ;  sometimes  indeed 
it  took  place  from  the  first,  without  being  preceded  by  any 
perceptible  repulsion.  These  experiments,  careiully  re- 
peated several  times,  always  aRbrded  the  8i[me  results.** 
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IV. 

d  of  a  Memoir  on  the  yidJtesion  of  Bodies  to  the  Sur* 
of  Fittidsy  read  at  the  Sitting  of  the  first  Class  of  the 
ituUj  November  the  24tA,  I8O6.    By  Mr.  Laplace** 

rREAT  number  of  expenmcnts  have  been  made  on  Dr. Young  first 

hesioa  of  bodies  to  the  surface  of  fluids,  but  without  accounted  for 

iffpiciou,  that  this  adhesiou  was  the  effect  of  capillary  y^^^i^^  ^th^ 

.     Dr.  T.  Young  appears  to  me  to  be  the  first,  wlio  jurfacesof  flu- 

tbis  ingenious  remark  f*     On  applying  my  analysis  to  aj^^^tion 

perimeuts,  I  have  found,  that  it  represents  them  as 

I  could  be  expected  with  regard  to  elcperiiiients  so  very 

'je,  and  not  always  agreeing  exactly  with  each  other. 

henomena  of  capillary  action  being  now  reduced  to  a  Theory  of  ca. 

matical  theory ;  nothing  more  is  wanting  to  this  inte-  fion^^Jan'^'^ii- 

:  branch  of  natural  philosophy,  but  a  series  of  accu-  ly  experi- 

Lperiments,  in  which  every  tiling  capable  of  affecting  "**"**• 

rait  of  this  action  is  carefully  removed.     The  waitt  of 

recise  experiments  is  felt,  in  proportion  as  the  sciences 

ire  toward  perfection.    To  the  /:oncurrence  of  the  great  Cause  of  the 

aries  in  mechanics  and  mathematics  with  those  of  the  P"^*"***  °^ 

astrouomjr. 

>pe  and  pendulum,  astronomy  is  indebted  for  its  vast 
IB.  We  cannot  therefore  too  strongly  invite  the  phi- 
er  to  give  the  greatest  precision  to  his  operations ;  as 
mot  sufficiently  encourage  the  skilful  artist,  who  de- 
lis labours  to  the 'improvement  of  the  inftruments  of 
e.  A  single  experiment  badly  executed,  has  frequently  Necessity  of 
he  cause  of  many  mistakes ;  while  an  experiment  well  cxueriinelus. 
med  subsists  for  ever,  and  sometimes  becomes  a  source 
jovery.  On  such  an  experiment  we  rely  with  confi- 
;  but  the  cautious  inquirer  feels  himself  under  the 
ity  of  verifying  the  results  given  by  an  observer,  who 
t  acquired  a  solid  reputation  for  accuracy. 

iimalde  Physique,  Vol.  LXIII.  p.  413.  Nov.  1806. 
lilosophical  Transactions  for  1803  :  or  Journal^  Vol.  XIV.  p.  74, 
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Glass  on  the  WHicn  a  disk  of  glass  is  applied  to  the  siirfarc  of  water 
surlarc  of  vra-  'in* 

ter  resists 8opa-  standing  at  rest  lu  a  vessel  of  conKiuemhle  extent,  on  endea- 
ra»ioii  with  a  vourin^r  to  separate  it  from  the  water  we  find  a  nrsistancc 
tional  to  iu  Proportional  to  the  surface  of  the  glass.  On  raisiiiig  the 
size.  glass,  we  raise  at  the  same  time  a  column  of  water  abote 

Cause  of  this,  the  level  of  the  surface,  which  resembles  iu  itai  ii^re  the 
grooved  wheel  of  a  pulley.  Its  base  extends  indcfinitelr  on 
the  surface  of  the  level":  as  the  column  proce€»d8  upvard  it 
diminishes  to  about  seven  tenths  of  its  htisfht :  above  this  it 
enlarges,  till  its  summit  covers  the  surface  of  the  disk.  To 
determine  its  volume,  let  us  conceive  in  the  plane  of  its 
Ica'^t  diameter  an  interior  canal,  at  first  horizontal,  after- 
ward curved  vertically  as  fdr  as  the  level  surface  of  the  fluid, 
and  at  that  point  resnming  its  horizontal  direction.  It  is 
cas}'  to  perceive,  that,  in  the  case  of  the  column  being  in 
equilibrium,  the  power  owing  to  the  capillariuess  of  its  sur- 
face must  balance  the  weight  of  the'  fluid  in  the  vertical 
brancli  of  the  canal.  On  raising  the  disk  higher,  the  weight 
becomes  more  powerful  from  the  capillary  attraction,  and 
the  column  separates  from  the  disk.  The  weight  of  the  co- 
lumn of  water  raised  in  this  state  of  equilibrium  is  the  mea- 
sure therefore  of  the  resistance  ex|>erienced  in  separating 
the  disk.  If  the  breadth  of  the  disk  be  considerable,  we 
And  by  analys^is,  that  this  weight  is  equal  to  tliat  of  a  C}^ 
linder  of  water,  the  -base  of  which  is  equal  to  that  of  the 
disk,  and  the  height  the  product  of  one  millimetre  [0*391 
of  a  line]  multiplied  by  the  square  foot  of  the  number  of 
millimetres  in  the  height  to  which  water  would  rise  in  a  tube 
of  glass  one  millimetre  in  diameter.  The  surface  of  tlie 
water  is  a  tangent  to  that  of  the  disk ;  but  if  these  two  sur- 
faces cut  each  other,  the  preceding  result  must  be  multiplied 
by  the  cosine  of  half  the  acute  angle  formed  between  them, 
and  divided  by  the  square  root  of  the  cosine  of  the  entire 
angle. 
Case  where  the  "When  the  fluid,  instead  of  rising,  would  be  depressed  in 
fluid  vrould  ^  capillary  tube  of  the  same  materials  as  the  disk,  as  mer-* 
lary  tube.  cury  is  in  a  tube  of  glass,  the  column  niised  by  the  disk 
has  no  longer  the  shape  of  a  pulley :  its  base  extends  inde- 
finitely on  the  surface  of  the  fluid,  but  the  column  decreases 
continually  from  this  base,  till  it  comes  into  contact  with  the 

disk. 
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■  win^lit  of  this  colutnn,  in  n  stale  of  etjuili- 
»,M  equnl  lo  that  of  a  fluid  cyliniier,  the  base  of  which 
e  surface  uf  ilitr  disk,  and  the  altitude  the  product  of 
inUltniMre,  multiplied  bv  the  number  of  inilliinetr«8  the 
^■Hkl  Krik  it)  a  tuht;  uf  the  name  material  ua  the  disk, 
|fe|W  tnilUmetre  in  diameter,  this  product  beiii^  uiul- 
Hbji  the  litie  of  half  the  acnle  ai))^le  that  the  mrface 
Inhrid  fonnit  with  the  disk,  aiid  divided  by  the  Mjuare 
ot  thecMiine  uf  the  whole  unvle. 

II  tlle««  re«ulta  require  a  !ili:;ht  correction,  relative  to  the 
KKiitian  of  a  [jn-at  diiimeter  of  the  disk,  1  shiill  give 
corrertiDn,  which  may  be  nej^lected  without  any  seim- 
emor  for  disks  the  diameter  of  which  is  thirty  iniiliine- 
[11-74  line»]  and  upward. 

o  coiniNire  the  jireeediiig  result*  with  experiment,  let  us  The  theorr 
ideru  diftk  of  kUbs  100  milliinetrea  [3  in.  i)  1.]  in  diame- "'"P^'^''' 

Mr.  Haliy  has  observed,   that  in  a  tube  of  ^^ass  one 
imetre  in  diameter,  water  would  rise  13.SC!)  millimetres 
'e  the  level :  whence  it  is  easy  to  I'onclude,  by  means  of 
theorem  nbove  given,  that  die  foR-e  necessary  to  sepa- 
tbe  disk  froia  the  surface  of  water  would  be  eijual  to  a 
;ht  of  j9-93t  ^nuniiies  [44b-tH9  grs.].     Now  according 
It.  Achard  thia  force  is  i!9'3I9  gra'nmes  [453'9Ji  grs.], 
rl)  diHere  \ery  Uttle  from  the  pret:eding  result.     1  made 
experinienlH  011  the  resistance  op|)Dsed  by  a  disk  of 
applied  to  the  surface  uf  mercury'.      But  to  compare 
with  the  theory,  it  is  uecessary  to  know  the  angle 
rd  by  the  surface  of  this  fluid  In  contact  with  the  glass, 
fxperimeut  of  tlus  kind,  made  with  precision,  is  well 
lied  lo  determine  this  angle,  which  appears  to  be  of  30* 
[/■. 
we  place  two  disks  of  glass  horizontally  on  each  other.  Two  disk*  of 
ng  between  tlieni  «  very  thin  stratum  uf  water,  thcse^  ""'  .* 
disks  will  adhere  with  considemble  force.    To  determine  unai  b^tweea 
force,  it  must  be  observed,  that  the  interiwaed  fluid '''""■ 
takes  the  form  of  a  pulley ;  and  that  the  smallest  ra- 
of  curvature  of  its  surface  is  very  nearly  equal  to  half 
rhicknew  of  the  stratum.    Neglecting  here  then,  as  may 
one  when  thu  disks  are  very  large,  the  greatest  radius  of 
ature,  we  find  the  resistance,  that  the  two  cylinders  op- 
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poso  to  tWir  sepjiVntion,  equal  to  the  weight  of  a  cylirider  of 

water,  tlie  base  of  which  is  the  ttirface  of  the  disk,  and  its 

altitude  the  heigrht  t6  which  water  would  rise  between  two 

[terallel  pla^ies  of  i;la«»«,  as  distant  from  each  othw  as' the 

t^eV^^t^nce'^  iaterval  that  sVptiratefe  the  dtsks.     Mr.  Cltiyton  de  Morrean 

much  greater   made  an  experiihent  of  this  kind  with  two  disks  of  glasny  tlie 

h^e  Wnbv"^  didmeter  of  which  was  81-21  milliniettx^s  [3-18  incite],  and 

lie    fouiitd  their    resistance  to  te])iiration  250"6   grammes 

[3870'5  jJ:rs.].     /Vccordtftg' to  the  preceding  theorem,  the  re-* 

sfBtanco  would  be  only  1 55*78  gmmtnes  [^406  grs.].     The 

difference  of  about  one  third  between  tbe$ie  two    results,- 

arose,  no  ddubt,  either  from  the  estimation  of  the  raterntl 

that  sejmrates  the  di«kfi,  which  requires  great  ntecty  in  sudT 

or  inequalities  small  intervals;  or  to  the  inequalttitTS  of  thesnrtb^es  6f  the 

of  Uieir surface,  disks,  which  it  is  difficult  to  render  acctjrateljr  p1ane;i 

The  sustentation  of  small  bodies  oh  tlic  surfeee  4>f 
depends  on  this  general  principle :  ^  The  diminution  of 
Weight  of  a  body  merging  in  a  fluid,  that  sibka  anmiifl  it 
t>y  capillary  action,  is  the  weight  of  a  volume  of  fluid  equal 
tt>  that  6f  the  part  of  th^  body  beneath  the  Icfrel,  a4ded  to 
tih^  weight  of  the  volume  of  fluid  dMphMc^  by  capillary  ab** 
tSon.  If  this  action  Vaise  the  fltndaboveithe  level,  the  di« 
minution  of  weight  of  the  body  is  the  weiglit  of  a  volume 
of  the  fluid  equal  to  the  part  of  the  body  below  tlie  ievel, 
Udmis  the  weight  of  the  fluid  raised  by  CBtpillary  attndt- 
tion/'  *  ... 

Diminution  of      '^^^  principle  embraces  the  known  h^tlrostatical  piria- 
-weight  of  bo-  ciple  of  thiB  dimimitioh  'of  weight  of^  r  'body  plilngkig 
i^to  a  fluid :  it  is  stifAeietitto  oniit  what  relates  to  capiUaif. 
tfcdon,  which  totally  -  disappeaiisv  when  the  body  is  eodi* 
pletely  in  the  fluid  below  the  level  of  its  surface. 

To  demt^nstrate  the  principle  j^st  laid  do^n^  let  us  svp* 
pose  a  vertic^ul  tube  large  eno^igh  to  include  the  body  iteell^ 
and  all  the  b4)dy  of  fluid  that  it  sen'^bly  raises,  or  the  Space 
it  leave?  eitipty  by  Capillary  actJon.  I»et  us >  conceive  this 
tube,  after  hacvingpenetiwt^diirto  the  fluid,  to- bend  hori- 
zontally, and  allerward  rise  verticalLVf  preserving  thd  same 
diameter  throughout  its  wiiole  extent.  It  is.  clear^.^that,  iti 
the  case  of  an  equihbrium,  the  wtdghts  in  the  tito  vertical 
branches  of  the  .tube  must  be  ^unl.    The  weight  of  the 

•  body 
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liotly  ihereforc  niiint  compensate  the  vacuum  it  produces  by 

ca[»il]an'  a«*tion ;  or,  if  it  raise  tl)e  fluid  hy  this  action,  its 

inferior  specific  j»Tavity  must  compensate  the  weight  of  the 

fluid  raised.     In  the  first  case  this  action  raises  the  body, 

which  by  this  means  may  he  n*tuined  on  the  surface,  though 

specitically  heavier  than  the  fluid  :  in  the  second  case  it  bus 

a  tendency  to  sink  the  body  in  the  fluid.     It  is  thus  that  a  Stee]  floating 

very  slender  cybnder  of  steel,  the  contact  of  which  witli  ""  ^^^*-*'' 

water  is  prevented  either  by  a  varnish,  or  a  thin  stratum  of 

ikir  surrouiidii^  it,  is  supported  on  the  surface  of  the  fluid. 

If  vre  place  thus  two  equal  and  parallel  cylinders,  touching  Tvro  equal 

euch  other,  but  t^ie  extremity  of  one  passiu?  be\'ond  that  P*^*^  ^^  ^^"'^ 

.  .  .    .  wrre,  partly  in 

of  the  other,  we  perceive  them  immediately  sliding  by  each  contact,  will 
other  to  bring  their  extremities  on  a  level.     The  reason  of  *^^">^  so 
this  pbenomenon  is  visible.     The  fluid  is  more  depressed  by  their  whole 
the  capillary  action  of  the  two  cylinders  at  that  extremity  of  ^•"*'^' 
«ach  which  is  ia  contact  with  the  other  cylinder,  than  at  tlie 
o|>poMte  extranity.     The  base  of  the  latter  ^tremity  there- 
¥oTe  ex|>erienGes  greatcH*  pressure  tlian  the  other  base,  since 
tl^e  fluid  around  it  is  more  elevated.    Consequently  each  cy- 
linder tends  to  unite  with  the  other  more  and  more:  and  us 
the  accelerating  forces  always  carr}'  a  sj'Stem  of  bodies,  the 
equilibrium  6f  which  is  deranged,  beyond  the  state  of  ecpii- 
IHifation;  the  hvo  cylinders  must  alternately  pans  each  other, 
producing  an  Oscillation,  which,  diminishing  incc*ss)mtly,  by 
the  resistance  the  cylinders  experience,  will  at  length  be  an- 
nihilated.    The  cylinders,  being  thus  arrived  at  a  state  of 
rest,  will- have  their  extremities  ])arallel.     These  oscillations 
nuiy  be  determined  by  analysis,  and  we  may  compare  the 
theory  of  capillary  action  on  this  point  with  experiment. 
These  comparisons  are  the  true  touchstone  of  theories,  whith  Theory  should 
leave  nothing  to  be  wiaheil,  when  by  means  of  them  we  can  experimciu 
not  only  foresee  all  the  eflects  tliat  must  result  from  given 
circumstances,   but  dttcnnine  their  quantities  with   accu- 
racv. 

If  we  consider  the  whole  of  the  phenomena  of  capilhirj'  Capiilarr  at- 
action,  and  their  dependancc  on  one  single  princi[)le  of  an  traction  de- 
attraction  hetween  the  molecules  <»f  bodies  decreawng  in  "  of "  h*j°moIe- - 
very   rapid  ratio,    it  is  imposbihle  to  cull  this  piiiiciple  in  culesofbodies, 

question.    This  attraction  is  the  cause  of  chemical  afliuitics :  which  is  the 

If  caiHc  of  chvh 
niicalaffinitie.% 
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it  does  not  stop  at  the  surface  of  bodies,  but,  p^petratint; 
into  them  to  depths  which,   though  imperceptible  to  our 
and  accounti   '^^^^j  ^""^  ^^^y  sensible  ia  the  action  of  affinities,  it  produces 
for  the  influ-    that  influence  of  masses,  tlie  effects  of  which  have  been  dis- 
In^Uiem!^^  played  by  Mr.  BerthoUet  in  such  a  happy  and  norel  man- 
ner.    Combined  with  the  tig^ure  of  capillary  spaces,  it  gives 
rise  to  an  almost  infinite  variety  of  phenomena,  which,  like 
those  ol*  the  celestial  bodies,  are  now  brou<;ht  within  the  do- 
Allies  chemis-  mains  of  analysis.     Their  theory  is  the  most  intimate  point 
si«,^*     ^  ^'  ®^  contact  between  chemistry  and  natural  philosophy  ;  two 
sciences,  which  now  approach  each  other  on  so  many  sides, 
that  one  cannot  be  cultivated  with  much  success,  without  z  ) 
thorough  knowledge  of  the  other. 
Capillary  at-        The  resemblance  of  the  figure  of  fluids  raised,  depressed, 
duces  a  cate-    ^'  rounded  by  capillary  action,  with  the  surfaces  generated 
nary  curre,      by  the  cunres  known  under  the  name  of  catenaiy,  lintear, 
and  elastic,  on  which  mathematicians  employed  themselves 
at  the  origin  of  the  infinitesimal  calculus,  led  some   philo- 
but  the  surw     sophers  to  suppose,  that  the  surfaces  of  fluids  bad  a  uni- 
ha'^notaun^  ^^''™  tension,  like  elastic  surfaces.     Segner,  who  appeals  to 
form  teoMon.   have  been  the  first  that  suggested  this  idea**  was  well  aware, 
thfki  it  could  be  no  more  tlian  a  fiction,  adapted  to  represent 
the  effects  of  an  attraction  between  the  molecules  decreasing 
with  gpreat  rapidity.     This  able  mathematician  endeavoured 
to  demonstrate,  that  this  attraction  must  have  the  same  re- 
sults :  but,  if  we  eicamine  his  reasoning,  it  is  easy  to  per* 
ceive  its  inaccuracy ;  and  we  may  conclude  from  the  note 
appended  to  his  researches,  that  he  seems  not  to  have  beeu 
satisfied  with  it  himself.     Other  philosophers,  resuming  the 
idea  of  a  uniform  tension  of  fluid  surfaces,  have  applied  it 
to  various  capillary  phenomena.     But  they  have  not  been 
more  successful  than  Segner,  in  the  explanation  of  this  force; 
and  the  most  able  have  contented  themselves  with  consider- 
Conjecture      ^jjg  \^  j^g  ^  means  of  representing  the  phenomena.    In  giving 
truths,  i^^to  all  the  conjectures,  which  may  arise  from  the  first  view 

of  these ^pjienomeua,  we  may  hit  on  some  truths;  hut  they 
will  almost  always  be  mingled  with  many  errours,  and  the 
but  he  is  the  discovery  of  them  belongs  only  to  him,  who,    separating 

dtscoTererwho 
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tbem  from  tliis  mixture,  goe«  fo  far  as  to  eihibliih  them  on  ▼cstigates 
foiid    foaadations    by  obfervution  or  mathematical  iuvef-  curacy. 
ligation. 


v; 

JccoMt  of  a  Tjoom  to  be  tcorhd  by  Steam  or  JVater;*  by  Mr. 

JouK  AvsTiVf  of  Giasgow, 

SIR, 

jAfTER  much  trouble,  expense,  and  reiterated   experi- 
ments, I  have  happily  succeeded  in  completing  a  new  Weav-  Newlooomfor 
iNG-LooM,  a  Working-Model  of  which,  with  cloth  in  it,  is^caTing. 
presented  to  the  Society  for  their  inspection.     It  has,  upon 
trial,  succeeded  beyond  expectation,  answers  in  every  respect  ^ 

ilie  purpose  for  which  it  is  intended,  and  has  met  with  the 
approbation  of  manufacturers  of  the  first  respectability  in  the 
country. 

After  many  different  attempts,  I  think  that  I  have  brought  Worked  br 
my  weaving-loom,  which  may  be  driven  by  water,  or  steam,  vraier  or  sieam 
to  such  a  state  of  perfection,  as  to  prove  its  utility,  the  more 
it  is  known  and' employed.  attempted 

My  first  attempt  was  made  in  the  year  1789:  I  at  that  ^"r1(^^nto  ex-* 
time  entered  a  caveat  for  a  patent,  but  relinquished  the  idea  ecutiun. 
of  obtaining  one,   and  have  since  made  many  improvements 
upon  my  original  plan.     In  179^9  &  report  in  itb  favour  was, 
made  by  the  Chamber  of  Commerce  and  Manufactures  at 
Glasgow;  and  in  the  year  179^>  »  loom  was  actually  set-nt 
work,  at  Mr.  J.  Monteith's  spinning- works,  at  FollocksUaws, 
four  miles  from  Glasgow,  ^hich  answered  the  purpose  so  well, 
that  a  building  was  creeled  by  Mr.  Monteith,  for  containing 
thirty  looms,   and  afterwards  another   to   hold   about  two 
hundred. 

'ilie  model  now  submitted  for  inspection  is  an  improvement 
upon  those  constructed  for  Mr.  Monteith. 

•  Transactions  of  the  Society  of  Arts,  1806.    The  gold  medal  of  the 
Society  was  voted  to  Mr.  Austin  for  this  invention. 
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Enumeration       '^^^  following  are  the  Advantages  tvhich  my  Loom  pod* 

of  its  ad-vauta-  gesses* 
ge«.  * 

1.  That  from  300  to  400  of  these  looms  may  be  worked 
by  one  water-wheel,  or  steam-cngi ue^  all  of  whicE  will  weave 
cloth,  superior  to  what  is  done  in  the  common  way. 

2.  That  they  will  go  at  the  rate  of  sixty  shoots  in  a  mi* 
nute,  or  two  yards  of  a  nine  hundred  web  in  an  hour. 

3«     That  they  will  keep  regtilar  time  in  working,  stop  and 
begin  again,  as  quiok  as  a  stop  watch. 
^  4.     They  will  kpep  constantly  going,  except  at  the  time  of 

shifting  two  shuttles,  when  the  weft  on  the  pirns  is  done. 

5.  In  general,  no  knots  need  to  be  tied,  and  never  more 
Chan  one,  in  place  of  two,  which  are  requisite^  in  the  common 
way,  when  a  thread  breaks. 

6\  In  case  the  shuttle  stops  in  the  shed,  the  lay  will  not 
^6me  fbnvard,  and  the  loom  will  instantly  stop  working. ' 

7.  'I'hey  will  weave  proportionally  slower,  or  quick^r/ac* 
cording  to  the  breadth  and  quality  of  the  web,  which  may  be 
the  broadest  now  made. 

8.  I'hey  may  be  mounted  with  a  harness,  or  spot  heddles, 
to  weave  any  pattern,  twilled,  striped,  &c. 

p.  There  is  but  one  close  shed,  the  same  in  both  breadths, 
and  the  strain  of  the  working  has  no  effect  on  the  yarn  behind 
the  rods. 

10.  The  bore  and  temples  always  keep  the  same  proper 
distance. 

1 1 .  There  is  no  time  lost  in  looming,  or  cutting  out  the 
cloth;  but  it  4s  done  while  the  loom  is  working,  after  the  first 
time. 

V  12.     The  weft  is  wcll-stretched«  and  exactly  even  to  the 

fabric  required. 

13.  Every  piece  of  cloth  is  measured  to  a  straw's  breadth, 
and  marked  where  to  be  cut,  at  any  given  length. 

14.  The  loom  will  work  backwards,  in  case  of  any  acci« 
dent,  or  of  one  or  more  shoots  missing. 

15.  Every  thread  is  as  regular  on  theyam  beam  as  in  the 
cloth,  having  no  more  than  two  threads  in  the  runner. 

16.  If  a  thread  sliould  appear  too  coarse  or  finein  the  web, 
"*      it  can  be  changed,  or  any  stripe  altered  at  pleasure. 

17- 
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17.  They  will  weave  the  finest  yarn,  more  tenderly,  and 
regularly,  than  any  weaver  can  do  with  his  hands  and  feet. 

18.  When  a  thread  either  of  warp  or  weft  breaks  in  it, 
the  loom  will  instantly  stop,  without  sto])ping  any  other  loom, 
and  will  give  warning  by  the  ringing  of  a  bell. 

tp.  A  loom  of  this  kind  occupies  only  the  same  "space  a9 
a  common  loom ;  the  expense  of  it  will  be  about  half  more; 
but  this  additional  expense  is  more  than  compensated  by  tho 
various  additional  machinery,  employed  for  pre]niring  the 
yam  for  (he  common  loom,  and  which  my  loom  renders  *^iw 
tirely  unnecessary. 

20.  The  reeling,   winding,   warping,   beaming,  looming,  "^ 
combing,,  dressing,  fanning,  greasing,  drawing  bores,  shifting 
beddles,  rods,  and  temples,  which  is  'nearly  one  half  of  the 
weaver's  work,  together  with  the  general  waste  accompanying 

fhcm,  which  is  about  six  per  cent  of  the  value  of  the  yanf, 
and  all  which  occur  in  the  operations  of  the  common  loom, 
do  not  hapt>en  with  my  loom,  which,  by  lU  sihgle  motion, 
without  further  trouble,  performs  everyN  operation  after  thi 
spinning,  till  the  making  of  the  cloth  is  accomplished ;  b^ 
which,  independent  of  the  saving  of  the  waste,  the  expense  in* 
curred  for  reeling,  warping,  winding,  ice,  ib  saved,  amount* 
ing  to  above  twenty  per  cent  of  the  yarn. 

2 1 .  The  heddles,  reed,  and  brushes,  will  wear  longer  thaii 
usual,  from  the  regularity  of  their  motion. 

22.  More  than  one  half  of  workmanship  will  be  saved  ; 
one.  weaver  and  a  boy  being  quite  sufficient  to  manage  Gv^ 
looms  of  coarse  work,  and  three  or  four  in  fine  work. 

These  advantages,  which  from  experience  my  weaving-loom 
has  been  found  to  possess,  and  which  upon  inspection  will  be 
perceived,  will,  I  presume,  be  esteemed  of  some  magnitude; 

My  loom,  as  now  constructed  and  improved,  is  much  sim- 
plified, so  that  the  manual  labour  requisite  is  trifling;  and  if 
it  15  encouraged  by  the  Society  of  Arts,  I  am  sensible  much 
advantage  will  arise  from  their  approbation,  and  the  publicity 
it.  will  iu  consequence  receive. 

f  am.  Sir, 
Your  humble  servant, 

JOHN  AUSTIN. 

Certificatc9 
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Certificates  of  Certificates  were  produced  from  Messrs.  Hugh  Cross, 
itsutility.  Matthew  Persten,  and  David  Mutrie,  dated  Glasgow, 
October  12,  1796,  stating  that,  by  appointment  of  the  Cham- 
ber of  Commerce  in  Glasgow,  they  had  inspected  the  Loom^ 
constructed  by  Mr.  Austin,  and  were  of  opinion,  that  it^vill 
be  found  to  contain  some  ingenious  and  useful  improvements, 
by  producing  saving  and  facility  in  several  of  the  ordinary 
operations. 

Messrs.  Neil,  Macvicar,  and  Thomas  Henderson;, of 
Edinburgh,  certified  on  the  12th  of  April,  ISO-H,  that  they  had 
seen,  in  the  Trustees  office  there,  the  model  of  Mr.  Austin's 
Loom,  and  thai  they  thought  it  ingenious,  and  the  best  they 
bad  then  seen. 

Further  Certificate,  from  Edinburgh,  dated  April  14, 1804, 
from  Mr.  J9HN  Drummond,  and  from  Messrs.  James 
Reid  aud  J0.11N  Wauoii,  partners  in  the  house  of  Walter 
Bigger  and  Co.  linen -manufacturers,  testify  to  the  i  annuity 
of  Mr.  Austin's  Loom«  and  that  it  is  capable  of  being  employed 
to  the  great  advantage  of  the  manufactures  of  this  country. 

Mr.  Austin  having  left  a  complete  Working-Model  of  his 
Loom  with  the  Society  of  Arts,  &c.  a  reference  to  it  will  con- 
vey an  idea  of  its  principles,  better  than  any  description  that 
might  be  attempted ;  as  from  the  variety  of  minute  parts  in  it, 
the  Committee  of  the  Society  have  thought  it  impossible  to 
^  have  a  drawing  of  it,  upon  their  usual  scale,  which  can  be  ren- 
dered sufficiently  intelligible. 


VI. 

Ohunalions  and  Fjipermnits  respecting  the  Art  of  making 
Colics  oj  IVritttn  Paper  hy  Pressure.     Bt/  R.  T. 

SIR, 

Copying  ma-  A-  ^^^w  years  ago,  a  Machine,  called  a  Copying  Machine, 
was  offered  to  the  Public  for  the  purpose  of  obtaining  a  copy 
from  any  recently  written  paper. 

To  merchants  and  others,  who  are  in  the  habit  of  writing  a 
^reat   number  of  letters,  «S:c«  of  wliich  they  wish  to  have  a 

copy 


bhiue. 
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copy,  this  invention  .bas  been  of  so  great  utility,  that  it  has 
aiow  come  into  very  gc  nerai  use. 

The  method  of  using  this  instrument,  which  is  a  rolling  Method  of 
press,  is  briefly  this ;  Having  covered  the  paper  to  be  copied  ^•'"S  *^ 
with  a  piece  of  damp  copying  -paper  (a  kind  of  white,  thin, 
unsized  paper,  made  on  purpose),  place  it  between  oiled  pa- 
pers on  a  board,  cover  it  with  some   blotting  paper,  and  pass 
it  through  the  press:  a  copy,  which   is  legible  through  the 
copying  paper,  is  thus  obtained  from  writing  that  has  "been 
vritten  onl^*  a  few  hours.     I'hus  far  this  machine  fuHy  an- 
swers the  pur|K>sc ;  but  when  old  writing  is  made  to  undergo  Does  not 
this  process,  no  effect  is  produced.  swcrforoM 

Should  any  method  be  discovered  of  obtaining  copies  from 
old  writing,  it  would  prove  a  valuable  Acquisition  to  many 
persons,  and  to  me  in  particular.  It  is  with  the  view  of  obtain- 
ing information  on  thi»  subject,  that  1  have  troubled  you  with 
this  letter;  you,  or  some  of  your  correspondents  will,  I  hope,  informadooe 
through  the  medium  of  your  valuable  Journal,  favour  the  th»  tteid  Re- 
public with  some  communication,  that  may  throw  a  light  on 
this  interesting  subject. 

I'he  following  account  of  a  few  experiments  I  have  made 
will,  perhaps,  be  of  service  in  forming  a  judgment  as  to  the 
means  most  likely  to  succeed ;  or  they  may  be  useful  to  any 
one,  who  may  choose  to  prosecute  the  matter  experimentally. 

I  remain,  Sir, 
Your  obedient  servant. 
To  Mr.  NICHOLSON.  E.  T. 


I  first  tried  the  most  violent  pressure  (both  with  and  with-  Experimcnti 
out  the  substances  hereafter  mentioned),  without  advantage. 
A  moderate  pressure  is  bcs*t.     Writing  can  seldom  be  got  out  ^^^^^  w-,* 
after  it  has  been  written  more  than  24  hours. 

In  taking  off  writing,  a  considerable  improvement  was  dis- 
covered ;  it  consists  in  covering  the  copying  paper  with  flannel 
instead  of  oiled  paper.  By  glueing  the  copying  paper  on  a 
piece  of  white  paper,  th^  writing  is  rendered  more  legible* 
Notwithstanding  these,  and  using  boiling  water  instead  of 
cold,  the  old  writing  continued  refractory. 

^lechanical 


180  COPIES  OF  WRTTTEK   PAPER  BT   PRESSUftC. 

Solutions  ap«       Mechanical  means  having  failed,  it  was  necessary  to  cn- 

wri^  *°  ^^^^^   crease  the  power  by  the  assistance  of  chemistry. 

copying  paper  With  this  intent,  I  soaked  either  the  old  writing  or  the  co- 
pying paper  in  various  solutions,  and  ^passed  them  through 
the  press.     Old  writing  is  rendered   blacker  by  being  soaked 

Infusion  of      for  some  hours  in  infusion  of  galls,  but  it  has  no  power  to  bring 

^^*  it  on  to  the  copying  paper. 

Creen  Vitriol.        Solution  of  sulphat  of  iron  produced  no  effect. 

Prusiatc  f    t-      ^^ '^^  triple  prussiatc  of  potash  a  faint  copy  was  sometimes 

li$h,  obtained  ;  often  it  had  no  eflect:  a  few.  drops  «of  sulphuric 

acid  added  to  it  increased  its  power,  but  the  whole  was  rcn< 
dered  green. 

Hidrosnlphuret  of  ammonia  has  more  powerful  action  on 
writing  than  any  thing  I  have  yet  tried.  When  this  liquid  is 
poured  on  faded  or  almost  any  kind  of  writing«  it  changes  it 

ret  of  ammo-   to  an  intense  black  colour.     By  the  aid  of  this  'preparation, 

^  I  have  been  enabled  sometimes  to   procure  tolerably  good 

copies,  but  could  not  obtain  a  constant  effect^  though  I  ofceu 

varied  the  progress.  • 

'  But  the  action  of  hidrosulphurct  of  ammotn'a  is   incom* 

plete,  the  black  it  gives  to  writing  is  not  permanent,  and  on 

some  writing  it  has  no  effect. 

As  til  is  substance  appeared  more  likely  to  succeed  than  any 

other,  I  was  induced  to  examine  it  morcpartic-ularly,  but  the 

result   has  convinced  me   its  power   is   inadequate   to    the 

purpose. 

The  reason  it  gives  a  black  colour  to  writing  is  this  :  almost 

all  inks  contain  an  excess  of  sulphate  of  iron;  the  ammonia 

combines  with  the  acid,  and  the  sulphuretted  hidrogcn   with 

the  iron,  forming  the   black  colour;  and  because  different 

inks  contain  diflerent  proporlionj  of  sulphate  of  iron,  ibey  will 

not  be  equally  afl'ccted   by  the  hidrosulphuret   of  ammonia. 

Uirlrosulphu-        The  hidrosulphurct  of  iron  is  decomposed  by  the  carbonic 

tet  of  iron  de-  acijl  pf  the  atmosphere. 
coniposL'd  by .         " 
the  air. 

The  following  experiments  will  prove  these  positions.     Write 

on   paper   with ; 

'No.  1.     A  solution  of  tan. 

No.  2.     A  solution  of  green  sulphate  of  iron. 

No. 
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Ko.  3.  A  pale  ink  formccl  with  green* -sulphate  erf  Iron 
and  solution  of  tan»  having  excess  of  sulphate. 

No.  4.     An  ink  as  abo\*e  with  excels  of  tan* 

Pour  on  the  writings  hidrosulphurct  of  amntonia;  No8» 
1  and  4  will  remain  unchanged^  Nos.  2  and  3  will  instundy 
become  intensely  black,  but  No,  2  changes  by  exposure  to  a 
rusty  brown,  and  No.  3  becomes  faint. 

If  bidrosulphurct  of  ammonia  is  poured  into  solution  of  sul- 
phate of  iron,  a  black  powder  precipitates ;  when  this  is  ex« 
posed  to  the  air  it  turns  to  a  red  rust. 

Although  the  hidrosulphuret  appears  to  have  no  effect  on 
dry  tannate  of  iron,  yet  when  poured  into  the  ink  No.  4,  it 
changes  it  to  a  red  colour ;  writing  written  with  this  mixture 
becomes  nearly  black  in  an  hour.  When  filtered,  a  red  sub* 
stance  remains,  and  the  filtered  liquor  is  of  the  same  colour. 

I  have  somewhere  seen  it  asserted,  that  ink  consists  of  a  .  .     ^  .     , 
black  powder  suspended  in  water,  so  extremely  nne  as  to  pass  a  black  powder 

with   the  liquor  through  A  paper  filter;    this  is  not  exactly  *"'P*^"*^^  "* 

water. 

the  case. 

If  inC;  prepared  as  No.  3,  be  exposed  to  the  air  a  short  lime' 
nnd  filtered,  a  black  mass  remains  on  the  filter,  and  the  li- 
quor that  passes  through  is  of  a  fine  deep  blue  colour :  if  a 
drop  be  let  fall  from  the  filter  on  a  piece  of  ivory,  and  exa- 
mined immediately,  it  will  appear  a  homogeneous  liquor,  but 
in  the  course  of  a  minute  numerous  black  particles  will 
be  seen  floating  in  it. 

*  These  effects  are  best  perceived  with  a  glass.  Some  .of  ihjt 
filtered  ink  placed  in  a  wine  glass  is  speedily  covered  with  a 
film;  on  shaking  the  glass,  black  pieces  will  be  seen  in  the 
apparently  colourless  liqnid,  that  trickles  down  the  sides. 

From  this  it  is  evident,  that  new  ink  consists  of  at  least  two  Agolublcblue 
snbsianees,  one  soluble  in  water,  and  communicating  to  il  a  and  insoluble 
dark  blue  colour,  the  other  an  insoluble  black  powder.  suuce^*^  ' 

*  This  was  the  groen  vitriol  of  commerce  boiled  on  iron  filing  to  Ae- 
piive  It  of  any  cxcen  of  scid^  and  to  bring  it  to  a  minimum  of  oxigttt  f 
but  I  do  not  know  whether  it  vat  exactly  in  that  itate.  The  ink  ii  of  a 
b1ueeolo«if,«nd  pametthhiufh  the  filler  without  leaTing  scarce  any  resi- 
duum :  the  writing  written  with  it  is  at  first  excessively  pale,  bat  gradur 

ally  becomes  blacks 

It 
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both  probably      ^^  *^  ^ig^y  piobable,  that  those  arc  tannates  of  iron,  differ* 
taonates  of       j^g  merely  in  the  proportion  of  oxigen  which  they  containi 

especially  as  the  blue  U  changed  into  the  black  by  exposure 

to  the  air. 
Ink  not  well        The  nature  of  ink  is  at  present  not  well  understood  ;  but  it 

IS  not  my  intention  to  uitderfUke  its  investigation,  1  leave  that 

task  to  an  abler  hand.     I  beg  leave.  Sir,  to  conclude,  by  pro-. 

posing  a  few  queries  for  your  consideration,  and  for  tiuit  of 

your  correspondents.  . 

Qaertes  res-  ^^  what  do  new  and  oldwritings  differ? 

peeling  its  na-      Js  the  difference  in  consequence  of  the  particles  of  the  old 

writing  having  become  more  firmly  united  together  by  time; 

or  is  it  on  account  of  their  having  undergone  son>e  chemical 

change*?  If  the  latter,  in  what  does  this  change  conMst?. 
Is  it  the  taniHitepfiron,  which  has  suffered  an  altefation  ?  or 
.  15  it  the  gum,  which  all  inks  cbniain? 

Is  itithere  any  substance  capable  of  dissolving*  without  de^ 

composition,  the  black  tanilate  of  ironf  ? 


Z 


VIL 

Of  Violet  Purple^  end  the  (liferent   Tints  that  may  he  derived 
fromit;  by  Jons  Michael  HaussmanI. 

Water  not  the  VV  ATER  is  not  the  sole  menstruum  capablo  of  extracting 

struum  ofdyes.  ^^^  colouring  parts  of  plants,  in  order  to  enable  them  to  ad* 

here  to  alumine  or  oxide  of  iron  fixed  in  any  cloth.     There 

are  vegetables, as  alkanct  root,  which  give  out  their  colouring 

^' 
*  That  it  is  not  on  account  of  a  chemical  action  having  taken  pljtce 
between. the  ua  and  the  gelatine  of  the  paper,  will  appear  from  thiny  that, 
tirisized  paper  yields  a  copy  no  easier  than  any  otheY. 

"f*  From  the  experimonts  of  Rouillun  Lagrange,  which  render  it  pro* 
babley  that  strictly  there  is  no  such  thing  as  gallic  acid,  and  from  thp. 
Banner  in  which  ink  is  generally  prepared,  viz.  by  long  boiling,  which 
must  dissipate  tiie  acid  if  it  exist,  1  have  been  uuluced  to  omit  taking  it 
into  account. 

X  Annales  de  Chimie,  vol.  Ix.  p.  288,  December^  1606. 

matter 
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■natter  only  to  alcohol.     I  shall  hot  attempt  to  define  the  na- 
ture of  the  colouring  matter  of  alkanet:  it  is  so  readily  de- 
::om posed  by  the  continued    action  of  heat,  even  below  the  j^j  colour  de- 
temperature  of  boihng  water,  that,  after  it  has  been  extracted  composed  at  a 
by  alcohol,  it  cannot  be  concentrated  by  evaporation  without  ^^    ** 
being  destroyed;  so  that  it  is  impossible  to  make  any  farther 
use  of  the  spiritous  ])art  of  the  tincture  of  alkanet,  as  I  have 
convinced   myself,   by  reducing  a  certain  quantity  to  one 
fimrth  by  distillation.     The  alcohol  that  came  over  appeared 
to  me  perfectly  pure;  and  the  residuum  was  muddy,  and  un- 
fit for  dyeing.     I  confess  I  was  to  blame  for  not  having  exa- 
mined it  more  thoroughly,  to  see  whether  it  contained  any 
thing  oily  or  resinous ;  but  I  had  then  no  other  object  in 
view,  than  to  avail  myself  of  the  colouring  properties  of  alka- 
net, with  which  I  had  reason  to  be  satisfied.  ^ 

On  mixing  a  sufTicient  quantity  of  spirituous  tincture  ofTmctuieof 

alkanet  with  six  or  eight  parts  of  pure  water  in  a  copper  Alkanet,  with 
1.     f  ...  f  ......       i.  '^'^   ,  6  or  8  parts  of 

boiler ;  and   afterward  dyemg  in  it  hanks  of  cotton  prepared  water. 

for  Adrianople  red,  according  to  my  process  inserted  in  the  Qj^^^  cotton 
Annals  de  Chimie,  year  10,  by  Mr.  Ciiaptal,  at  that  time  prepared  for 
JVJinister  of  the  Home  Department;  at  the  expiration  of  an  ^^^      °^ 
hour,  raisinglhe  fire  gradually  till  the  bath  was  brought  to  boil, 
they  were  of  a  fine  violet  purple  colour.To  pioduce  this  colour  ^  ^^  purple 
constantly  of  the  greatest  brightness,  tlie  cotton  must  not  be 
made  dull  by  the  preliminary  preparations,  and  consequently 
must  not  be  galled.     The  linsed  oil  I  employed  for  the  prepa- 
ration was  boiled  with  ceruse,  taking  cure  not  to  burn  it,  that 
it  might  not  soil  the  cotton. 

The  great  lustre  of  this  violet  purple  on  cotton,  which  sur-  ©f  a  lustre  «ji- 

passes  that  of  the  finest  satin  dyed  in  the  common  manner,  perlor  to  thit 

'  of  satin, 

suggested  to  me  the  idea  of  producing  it  in  fine  printed  goods. 

My  expectations  were  so  far  answered  with  success,  that  we 

presently  manulfactured  some  whole  pieces  of  long  shawls, 

with  a  gruund'of  this  colour,  for  Mr  Soehne,  Sen.  and  Co.  of 

Paris,  who  received  them  a  few  years  ago,  and  admired  them 

very  much.     They  found  the  price,  however,  too  high  for  the 

•times.     Formerly,  when  it)vat  common  for  ladies  of  fashion  pcnsiye  for  the 

to  wear  printed  calicoes  both  rn  summer  and  winter,  it  was  P''^«*^  times 

necessary  for  thgse  who  woyld  force  a  business  to  have  arti- 

cl<*s 
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clcs  of  tills  kind  of  very  hi^rh  price.     I  had  proofs  of  thin  two 

In  1775,  rich   and  thirty  years  a^,  when  I  lived  at  Koueii ;  for  haviug  then 

RoucVfor  "^  ®  ^^^  {?own  picrt\s  of  ten  ells,  of  a  very  rich  pattern,  to  sell  on 

XI  1^  G  a     commission,  I  dii^pu^ed  uf  them  without  difficulty  at  two  and 

yard.  thirty  louis  a  piece.     These  articles  were  from  the  manufac- 

Mr.Ton  Schule  ^^T  ^f  the  ilhistrious  John  Hcnr}'  von  Schule,  of  Augsburg, 

the  first  maiiu-  who  is  well  and  justly  entitled  to  be  styled  illustrious,  a»  the 

primed  goods   ^™^  manuf:i<:turor  in  Europe,  who  carried  the  printing  of 

juEuiope.       calicoes  to  great  perfection  and  extreme  beanty.     His  arti* 

cles  have  made  so  much  noise  in  all  parts  of  the  mercantile 

worlds  that  the  em|>eror  of  China  desired  to  see  tliem,  and 

admired  them  in  comparison  with  tlie  productions  of  his  own 

dominiojis. 

Cottons  intended  to  be  printed  with  violet  purple  grounds. 

Cottons  must  ^^^  ^^  '*^^^  ^"^'  ^^^"^^  fi;;ure«,  require  to  be  very   well 

be  well  bleached,  that  tlicy  may  be  muddied  as  little  as  possible  in 

Ucachfld.         dyeing:  for,  thouj^h  the  violt*t  purple  is  such  a  fixed  colour, 

as  to  support  the  action  of  the  alcaliue  lixivium  of  oxigenized 

muriate  of  potash, without  being  much  weakened,  the  white  is 

restored  but  slowlv. 

Alumine  fixed  in  the  cloth,  and  saturated  with  the  colour- 
may^^be^dyed'  *"S  particles  of  tincture  of  alkanet,  will  still  admit  the  colour- 
upon  thealka-  ing  matter  of  othrr  vegetable  or  animal  substances ;  which 
net,  so  as  to     onyes  rise  to  an  infinite  number  of  other  tints,  that  may  be  in- 

«iry  the  hues.  "  ,   •     i    .  i  i-i      •         i. 

creascd  indefinitely,  by  more  or  less  diluting  the  acetate  of 
alumine  employed  in  tht?  printing;  and  by  dipping  the  violet 
purples,  and  their  derivative  tjnts,  thils  produced,  in  a  bath 
of  madder,  cochineal,  kermes,  brazil,  weld,  quercitron,  &c. 
By  mixing  these  drugs  in  different  pro|>ortions,  the  tints  may 
be  greatly  increased-  in  number;  and  still  farther  by  mixing 
more  or  less  acetate  of  iron  with  the  concentrated  or  dilated 
solution  of  acetate  of  alumine. 

Cotton  printed  with  oxide  of  iron,  or  a  concentrated  solution 

Alkanet  with  of  acetate  of  iron,  takes  a  grecnikh  black  from  the  tinctaremf 

'  alkanet:  and  by  diluting  the  solution  of  acetate  of  iron  in 

different  proportions,  we  shall  obtain  a  great  variety  of  grays, 

more  or  less  deep,  and  more  or  less  green.     These  tints  are 

equally  susceptible  of  variation  by  means  of  the  dyeing  drugt 

Other  colours  ^^'^''^y  nieiitioned.  .      .       . ,  '         ^. 

printtd  by  the      If  wc  wioh  to  produce  other  colours  by  the  side  of  the 
^idc  ot'ii%  ground 
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ground  of  purple  viulct,  or  its  derivative  tints,  without  per- 
ceptibly altering  this  ground,  it  is  neressury,  before  the 
blocks  with  other  nionlants  are  applied,  to  pass  the  alkanet 
ground  through  dilute  sulphuric  acid,  to  can-}'  off  the  alu* 
mioe,  that  hois  been  Icfi  untouched  by  the  colouring  parti- 
cles of  the  alkanet.  The  purple  and  its  derivative  tints  will 
be  reddeued  a  little  indeed  by  the  action  of  the  acid,  without 
however  being  much  weakened. 

Linen  prepared  in  the  same  manner  as  cotton  presents 
nearly  the  same  colours  and  tints  when  dyed  with  tincture  n^en  mav  bt 
of  alkanet ;  and  admits  the  same  variations  V)y  means  of  other  dyed  with  sd- 
colouringdrugs,  or  the  acetate  of  iron.  kanet,    . 

The  same  may  be  said  of  silk  properly  alumed.  It  affords  and  tilk, 
vei^'  brilliant  colours  by  being  passed  through  tincture  of 
alkanet ;  which  however  only  gives  the  silk  a  muddy  tinge, 
if  it  be  prepared  with  a  solution  of  tin  of  any  kind,  instead  but  not  with 
of  being  alumed.  This  shows  the  little  affinity  of  the 
oxide  of  tin  for  -the  colouring  particles  of  alkanet,  which 
produce  no  better  effect  on  linen  or  cotton,  prepared  with  80« 
lutions  of  the  salts  of  tin. 

The  same  inconvenience  would  [irobably  take  place  with 
wool,  which  I  have  not  treated  with  tincture  of  alkanet :  but 
no  doubt  it  would  exhibit  nearly  the  same  colours  as  cotton, 
linen,  or  silk,  after  having  been  well  alumed. 


VIII. 

.    OnCoiilron;  &y  Professor  Proust.* 

VTRAY  and  black  cast  iron  afford  an  aromatic  hidrogen, 

which  appears  to  me  to  hold  in  solution  a  part  of  the  oil  that  Aromatic  hi- 

is  formed  during  their  solution   in  acids.     This  hidrogen  gray  j^nd  black 

bums  heavily;  and  its  flame  is  tinged  with  yellow  and  green,  ca*'  ^°* 

Four  inches  of  this   gas,  however,   burned  with   eight  of 

oxigen,  consumed  only  two,  or  lio  tnore  than  pure  hidrogen 

would  hftte  done.     The  residuum  did  not  render  lime-water 

turbid.  I  suspected,  therefc^e,  that  the  oily  particles  might 

•  Joonial  de  Phitiquc,  toI  Ixiii.  p.  463,  December^  1806. 

Vol,  XVII.— July,  I8O7.  O  have 
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hsve  escaped  combastioQ ;  bnt  we  must  not  forf|^>  that  vetf 
small  quantities  of  carbonate  of  lime  are  soluble  in  lime-water. 

Six  of  this  and      ^'^  inches  of  this  gas,  and  sixteen  of  oKigenited  muriatic 

I60I  oxlgenix-  gas  were  reduced  in  the  space  of  an  hour  to  half  an  inch,  die 

ed  munatic       greater  part  of  which  was  still  oxisrenized  muriatic  eras.  A  cloud 
faf  reduced  by  ^       *.  t         i      •  ^      •  1      ,.   1  , 

mixture  to  *6   ^^^  formed  at  the  instant  ot  mixture,  and  a  light  greasjpei- 

OrcAKT  pellicle  ^**^^^  floated  on  the  surface  of  the  water,  but  I  was  not  able  to 
formed.  examine  it.     This  gas  likewise  contains  phosphorus.     Phos- 

Contmins  phot-  phonis,  in  fact,  must  occur  in  cabt  iron  oftener  than  is  ima- 
yboruf.  gined  ;  for  I  have  perceived  a   phosphate  in  almost  all  the 

solutions  of  our  Spanish  cast  iron.     But  beside  the  ore  there 

Phofphatein     ^.^  g^me  kinds  of  charcoal  that  contribute  to  this.     That  of 
the  aniet  of  ,      4.      .  '  •        •  i_         t 

the  qaercns      the  evergreen  oak,  for  instance,  must  contain  either  pho»- 

ilex.  phorus    or  a  phosphate,    since  the  latter  ^  found  in  its 

ashes. 

TTieir  Piumhago. 

Carbon  scpa-        Tlie  carbon  separated  from  cast  iron  has  the  leaden  tp- 
ratcd  from  cast  pearance,  lustre,  and  scaly  texture  of  plumbago ;  particularh 
like  plumbago,  when  it  has  been  thoroughly  freed  fi-om  iron  by  the  muriatic 
U  plumbago     acid :  but  is  plumbago  in  fact  a  combination  of  iron  witlv 
a  carburet  ?      carbon,  a  metallic  carburet,  as  it  has  been  considered  ever 
since  the  time  of  Scheele  ?    His  own  experiments,  in  con- 
junction with  some  particular  facts,  lead  me  to  doubt  this; 
and  I  am  at  present  fully  persuaded,  that,  before  we  give  im- 
plicit credit  to  this  combination,  it  would  be  proper  to  sub- 
ject it  to  a  fresh  examination. 

SupercarbureUed  Cast  Iron. 

Cast  iron  orer-      I  had  Occasion  to  examine  some  cast  iron  that  had  been 

carbon  by  long  refined  according  to  Grignon's  principles,  or  by  keeping  it  a 

fusion.  long  time  in  fusion.     The  cannons  made  of  it  were  pvoved 

by  the  cor[)s  of  artillery  under  the  reign  of  Charles  II  I,  and 

would  not  stand  the  trials. 

This  iron,  when  broken,  had  not  the  granulOus  appear- 
and properties.  *i^ce  of  gray  cast  iron :  it  exhibited  to  the  eye  a  heap  of  small 
needly  cones,  very  obtuse,  between  which  micaceous  scales  of 
plumbago  were  visible  when  inspected  with  a  lens;  The 
superabundance  of  this  fecilitated  the  crystallization.  Under 
the  hammer  it  is  compressed,  and  crumbles.    The  file  cuts 

It 
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it  VCTy  mdily.  A  skilful  workman  succepcleil  in  forging  a 
piece  without  meltiQ-f  it,  and  formed  a  plate  of  It,  which,  af- 
ter tempering,  mppeaVed  to  be  veiy  steely.  Hence  I  conceive 
it  follow,  that,  ifcast  iron  piiii'in  metairi7ation  by  continu- 
ing the  heHt,  it  losea  W  the  diminution  of  its  oxide  a  princi- 
ple, th*t  scemn  indispensable  tn  the  solidity  of  its  texture.^ 

If  this  oxide,  which  serves  the  purpose  of  interlacing  the  Toogh  cart 
mvtmllized  parta,  and  of  presenino;  a  more  complete  conti-  '""'.asolwioa  , 
guity  between  Ihem,  happen  to  be  deficient,  the  liquidity  of  iron  in  th« 
the  fused  maos  cannot  avoid  being  diminished,  and  its  place  "ns™- 
must  be  Hupiilied  by  carbon,  to  keep  up  this  efl'ect.     But 
when  the  iron  owes  it  liquidity  to  this  new  principle,  it  is  far  . 
from  having  the  same  coherence  or  tenacity  as  in  the  former 
case.     Whatever  may  be  thought  of  this   opinion   by  those 
nietallurgihts,  who  are  engaged  in  casting  artillery,  I  conceive  i 

it  will  be  of  use  to  them,  to  preserve  the  history  of  these  facts.  I 

But  if  we  continue  for  tlie  present  to  consider  the  carburet  if  a  cirburc^  I 

of  iron  as  an  actual  combination,  we  must  allow,  that  its  ex-  *''"  "=o™-       I 

pound  united 
i»tence,  or  its  solntion  in  cast  iron,  anords  us  an  example  of  a  with  an  exeat 
combination,  a  compound  with  the  excess  of  one  of  its  ele-  ^°'"°l''^ 
mentB,  or,  if  you  please,  of  another  kind  of  union,  to  which 
Mr.  Berthollet  does  not  appear  to  me  to  give  a  full  assent. 

1  have  examined  ciist  iron  obtained  with  the  pit-coal  of  As-  Csstiian  ii 
tuna  in  furnaces,  that  had  neither  the  height,  nor  strength  of  P^'^"'^^  "j^ 
blast,  commonly  required  to  reduce  iron  ore  by  this  combus-  coal, 
tible.     This  cast  irun,  on  coming  out  of  the  crucible,  boiled 
till  it  began  to  fix.     The  result  was  white,  blistered  roasees, 
&t  for  nothing  but  making  cannon  balls.     It  was  easy  to  see, 
t)^t  this  ebullirion  was  nothing  but  a  continuation  of  the  ef- 
fervescence, which  had  not  terminated  in  the  furnace. 

Ite  solution  con  tinned  this  opinion,  for  it  ufTordeil  inlinitely  AfFordedli 
leas  bidrogentlian  white  cast  iron.  hWrogen. 

The  labours  of  Bergman,  Berthollet,  and  many  other  sci-  „     . 
entific  men,  confirmed  by  the  methods  practised  in  England,  uiiu  oxLJi 
to  promote  the  disoxidation  of  the  jiarts  in  which  this  process  '"'""'*''■ 
hiu  Dot  taken  place,  scarcely  admit  of  a  doubt,  that  cast  iron 
is  nothing  but  metaUic  iron  serving  as  a  menstruum  to  a  por- 
tion of  itH  oxide.     But  are  nut  such  solutions  so  many  exam- 
ples of  compounds  dissolved  in  an  excess  of  one  or  other  of 
tteii  elements  ? 

O  a  Sulphurate 
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Analogous  in* 
stances. 


Copper. 


Silver. 


Sai)cri)hos- 
phunretted  car- 
bon. 


Amalgams. 


Water. 


HtdrogeOtf 


lliJrurcts. 


Various  com- 
■pound  solu- 
tions in  cbc« 
mistry. 


Sulphurate  of  copper  dissolves  in  copper,  one  of  its  elemeuts. 
The  black  cop(;crb  contain  it,  and  even  siil[)hujate  of  iron  and 
sulphurate  of  silver  likewise.  We  may  presume  from  these 
instant  (\s,  tl>ercTore,  that  there  would  be  nothing  extraordi- 
nary  in  finding  sulphurets,  phoBphurets,  and  carburets,  dis- 
solved in  their  respective  metals  ;  and  consequently,  to  see 
these  metals  dissolve  othei*  oxides.  If  cast  iron  be  an  iustance 
of  this,  that  of  tlie  oxide  of  copper  in  its  metal  is  another,  for 
which  we  are  indebted  to  Mr.Chenevix  ;  and  the  ex|)enmeiit 
of  Fernandez  on  the  solution  of  muriate  of  ittlver  in  its  metai 
is  a  third. 

Pliosphuret  of  carbon  is  a  compound,  that  dissolves  ia 
phosphorus,  one  of  its  elements,  in  we  know  not  what  pro- 
poilions. 

Amalgams  are  compounds,  some  of  which  appear  to  be 
propoitional,  and  others  not.  Some  separate  from  the  excess 
of  mercury,  and  afford  means  of  studying  them :  others  re* 
main  in  complete  solution  in  it  in  progressive  quantities,  the 
extent  of  which  is  not  known. 

Water  is  a  compound,  which  by  the  as»stanceof  circinii- 
stances.  dissolves  in  oxigen  gas,  and  in  hidrogen  gas,  or  in 
either  of  its  elements. 

Hidrogen  is  an  element  of  fat  oils,  volatile  oils,  carai^ior, 
&c.;  but  we  find,  that,  during  their  passage  in  vapour  through 
a  red  hot  gun-barrel,  hidrogen  can  disengage  itself  from  the 
coal,  and  dissolve  a  part  of  these  vapours. 

Nothing  surely  can  be  objected  to  our  considering,  by  an 
extension  of  these  ]>rinciples,  solutions  of  sulphur,  phosph^ 
lus,  carbon,  arsenic,  zinc,  &c.  in  hidrogen,  riot  as  sivtfplSe 
solutions  without  any  measure,  but  as  so  many  componnds 
in  due  proportion,  as  so  many  hidrurets  of  sulphur,  phos- 
phorus, &c.  which  an  excess  of  the  soU-ent  may  hold  in 
solution. 

If  we  cast  our  eye  over  the  whole  field  of  chemical  science, 
we  shall  discover  there  too  a  multitude  of  compounds, 
which  dissolve  others ;  some  in  pro|)ortions  that  are  easily 
estimated  by  a  separation  of  the  excess  ;  and  others,  that,  not 
yielding  to  this  method,  continue  to  fluctuate  in  the  ocean  of 
ind^erminate  quantities :  so  that  even  at  the  present  hoar 
we  are  ignorant,  whether  we  ought  to  place  in  the  same  line 

tbo 
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bhe  compounds  that  are  confined  to  constant  proportions,  and 
those  that  are  subject  to  none,  though  both  are  tlie  result't>f 
the  same  power.  '   ' 

Mr.  BerthoUet,  in  liis  Third  Series  of  Inquiries  concerning 
Affioities,  expresses  himself  thus : 

"  Proust  asserts,  that  compounds,  the  proportions  of  whicii  Obiectlon  of 
are  fixed,  may  unite  with  an  excess  of  one  of  their  elements  '^^f^"**"*^** 
in  an  indefinite  proportion ;  without  detinini^  the  charart^^rs, 
that  distinguish  combination  from  tliis  other  kind  ot  unioif. 
It  is  obyious,  that,  in  consequence  of  the  latter  distinction,  it 
would  be  difficult  to  object  to  him  any  observation,  which  lie 
would  oot  find  meatis  to  explain.'* 

If  the  preceding  faets,  to  which  many  others  might  be  Pro^st's  an- 
added,  since  the  works  of  the  elder  chymists  are  loaded  with  swer. 
thena,  sufficiently  prove  the  existence  oi  these  kinds  oi  union, 
or  solutions  of  compounds  by  their  elements,  or  even  by  other 
compounds ;  it  would  appearto  me  superfluous  to  insist  longer 
upon  them :  but  I  have  been  able  to  make  them  concur  in 
the  explanation  of  certain  phenomena,  without  any  contra- 
diction of  principles.  As  to  the  characters  tliut  distinguish 
them,  or  ally  them  to  those  compounds  that  range  under  the 
laws  of  proportion,  I  am  entirely  of  Mr.  BerthoUet  s  o|^iiiion« 
But  how  should  I  define  those  characters?  All  tiie  elements 
of  such  unions  are  not  sufficiently  known.  Chemistr}'  not 
having  yet  called  for  their  being  subjected  to  a  particular 
study,  it  is  enough  for  the  present  to  exhibit  them  as  incon- 
testable/acts, till  reflection  determines  their  proper  place  in 
tb^  ^ifice  of  science, 

Hidrate  of  Iroji, 

Mr.  William  Talaker,  our  collector  for  the  Cabinet  of.v  fine  yellow 
Madrid,  found  a  very  fine  yellow  ochre  in  the  mountains  of  ^^.''^^  ^"**" 
Artana,  in  the  kingdom  of   Valentia.     It  contain^  a  litiie  ,.aXiuaie  of  ^ 
carbonate  of  lead,  though  there  is  no  mine  of  that  metal  m  '^^• 
the  neighbourhood.    This  was  taken  up  by  weak  nitric  acid, 
without  altering  the  colour  of  the  mineral. 

This  ochre,  freed  from  lead  and  careiiilly  dried,  was  sub-  ^    j.   .., 
jeCted  to  distillation  in  a  retort  ot  ten  mches  capacity.     The  gav    »ui  i;^  of 
aqueous  vapour  that  arose  completely  expelled  the  air  Ironi  ^'^^*^*'« 
the  retort,  and  with  it  about  half  an  inch  of  carbonic  acid 

gu« 
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gft8.     A  hundred  parts  of  the  ochre  freed  from  .lead  were.    I 

reduced  to  eighty-eight  of  a  pretty  fiue  jed  powder.    The 

product  was  ^ure  water, 

Mariatic  acid       Muriatic  acid  applied  to  the  residuum,  separated  forty- 

separated -44    four  parts  of  Band :  consequeutly  there  were  forty-four  puts 
of  sand.  «•       i       •  i    i«i       • 

oi  red  oxide  ukewise. 

Hidmte  of  red      ^^  forty-four  parts  of  this  oxide  were  combined  with  twehc 
oxide.  of  water,  one  hundred  parts  must  have  been  united  with 

twenty-seven  in  this  oxide.    It  was  therefore  a  hidrate,  with 
base  of  red  oxide. 

If  the  red  oxide,  which  is  generally  less  disposed  to  enter 

into  combination,  be  capable  of  producing  a  hidrate,  mwt 

not  t1>e  black  oxide  be  much  more  so  ?     The  hidrate  of  iron 

then  with  base  of  oxide  at  a  minimum  will  be  found  some 

Hidrate  of       day,  either  pure,  or  in  a  compound  of  tliis  metal.     I  am  of 

carboiM^  cS"***  opinion  it  is  in  this  state,  that  it  makes  a  part  of  the  car- 

iroQ.  bouate  of  iron,  the  base  of  which  is  always  at  a  mihimiHii. 


IX. 

On  Filtering  Stonesy  and  the  Method  of  determining  the  jpe- 
cific  Gravity  of  Substances  tvith  large  Pores.     By  Mr. 

GUYTON*. 

Filtering         XJOTH  Linneus  and  Wallerius  have  spoken  of  a  filtering 

"??^*"P^°^  sandstone:  cos  filtrvm  particuUs  arenaceis  eequ(dilni>s*  aguam 
ed  to  be  arena-  .  ' 

ceouf .  transmittcndo  sti/lans :   cos  particulis  arenaccis  puris  aquam 

transmittens.  On  their  authority  most  mineralogists  >have 
classed  these  stones  among  the  varieties  of  arenaceous  quartz: 
but  we  do  not  find,  that  they  had  ascertained  whether  the 
;  silex  in  them  were  pure,  or  merely  the  predominant  princi- 

pie.     The  former  appears  however  to  be  the  most  general 

Kimran  men-  Opinion,  since,  excepting  one  passage  in  Kirwan,  where  he 

tions  one  part^  mentions  the  pierre  de  liais  amon?  the  silicicalcareous  atones 
It  calcareous. 

as  porous,  and  used  for  filtering f,  we  do  not  find  in  the 

4 

•  Annales  de  Chimiei  Vol.  LX,  p  121.  Nov.  1800. 
•f-  Elements  of  Mineralogy,  Vol.  I.  p.  102, 

most 
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most  modern  wdrks  on  mineralogy  any  mention  of  thai  kind 
of  stone,  which  is  so  much  used  at  Paris  for  filtering  water» 
and  tlie  advantages  of  which  liave  been  confirmed  by  an  ex- 
perience of  more  than  thirty  years.  ^ 

Tbb  is  Q  yellowish  free  stone,  of  a  middle-sized  grain »  Common  fil- 
soft  enough  to  be  cut  with  a  toothed  saw^  easily  admit- ]^|^ 
tiog  its  grain  to  be  rubbed  out  by  the  fingers,  and  yield- 
ing  a  fine  powder,    by   rubbing  two  pieces  against  each 
other. 

I  found  its  specific  gravity  to  be  2*322.     A  piece,  wei^h-  Spec  griT. 
ing  while  dry  102*155  grammes,  weighed  114'5»  after  it  had- 
lain  ten  minutes  in  water,  tliough  it  was  carefully  wiped ; 
which  gives  an  increase  of  12'5'15  grammes,  or  very  near  an 
eighth  of  its  weight. 

A  hundred  decigrammes  of  this  stone  dissolved  slowly  in  Effenratced 
diluted  nitric  acid ;  and  the  carbonic  acid  gas  evolved  occap>  ^^  *^ 
•ioned  m  diminution  of  weight  of  d3*59»  including  the  small 
qsantity  of  water,  which  it  always  carries  off  with  it. 

The  filtered  solution  left  only  12*1 1  of  siliceous  earth. 

The  Ume  precipitated  by  sulphate  of  pot-ash  gave  139  of* 
sulphate  of  lime. 

Hence  we  may  deduce  the  coniposition  of  this  stone,  con* 
sisting  of 

Carbonate  of  lime   87'89  ItscompoiMBt 

Silex • • 12*11  psns. 


loo 

I  was  desirous  of  knowing  the  place  where  this  stone  was  piace  whera 
found  in  strata  of  sufficient  extent,  to  supply  the  shops  that  ^^^"^  l^^P*  ••" 
^ork  it  up  into  filters  for  water;  but  from  all  my  inquiries, 
aifd  what  infoi^nation  1  could  get,  it  appeared,  that  the  in- 
ventor of  these  filtering  stones,  who  has  thus  rendered  a  real 
service  to  society,  has  thought  proper  to  keep  the  knowledge 
to  himself. 

In  cooHulting  the  description  given  by  Mr.  Brisson,  how-  Many  Mmilsr 
ever,  in  his  Treatise  on  S|>ecitic  Gravity,  of  the  stones  used  stones  used  in 
for  building  in  Paris  and  its  environs,  from  the  collections  ^'*^^*°*' 
of  Perronet  and  Wailly,  several  are  found  to  exhibit  the 
same  characters  so  completely,  that  we  cannot  doubt  their 

possessing 
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potsesring  the  «anie  properties,  and  being  applicable  to  the 
same  usee. 

-  -There  are  ten  in  particular,  that  resemble  it  in  want  of 
hardness,  and  size  of  grain,  and  that  are  capable  of  receiving 
into  their  pores  frMn  eight  to  twenty-five  hundredths  of  wa- 
ter; such  are,  among  others,  those  from  Maillet  quanieB, 
at  St.  Leu,  and  from  the  quarries  at  Vergelet,  Gentilly, 
St.  Germain,  Conilaus,  St.Honojine,  and  Bour^,  near  Mont- 
richard. 

-  The  same  author  mentions,  in  the  series  of  sand  stones, 
under  the  name  of  Jittering  sand  stone^  a  piece  from  a  atone 
Yised  as  a  filter,  that  absorbed  a  tenth  of  its  weight  of  water; 
while  the  crystallized  siliciierdus  carbonate  of  lime  of  Fen* 
tainebleau  did  not  absorb  quite  four  thousandth  parts;  ai|d 

Tniefand  «moDg  the  trtie  sand  stones,  such  as  those  used  by  painoTs, 
***^"?  f"*^*^  cutlers,  &c.  and  e^'cn  those  in  which  the  remains  of  oi^gap- 
ter.  ized  bodies  sometimes  occur,  there  are  none  that  adnait  ao 

much.  These  circumstances  lead  to  the  supposition)  that 
the  specimen  subjected  to  this  trial  by  Mr.  Brisson  actlialJy 
belonged  to  a  filter  of  the  same  kind  as  those  now  -generally 
used  ;  and  that  he  gave  it  the  name  of  sand  stone,  merely 
from  the  preconceived  notion,  that  the  property  of  filtering 

existed  only  in  stones  of  this  species. 

Th€  proper fil-      We  may  conclude  then,  that  the  filtering  stone  employed 

**?*  ^^^*  for  domestic  purposes  at  Paris  is  not  a  sand  stone,  but  a 

lime,  with  -12  carbonate  of  lime,  containing  only  12  or  13  per  cent  of  si- 

or-lSofsilcx.  jg^^  j^^  such  a  state  of  aggregation,  as  to  leave  pores  sufli* 

ciently  open  to  admit  water  to  run  out  of  them  gradually  as 

they  imbibe  it :  that  it  differs  not  only  from  the  sand  stones 

with  siliceous  cement,  but  likewise  from  the  argillaceous 

sand  stones,  such  as  the  grindstones  of  Geneva,  Brives,  &€• 

>f7hich  in  tiraie  imbibe  a  pretty  considerable  quantity  of  water, 

but  let  it  pass  through  A^nth  much  more  difficulty :  and  that 

several  of  the  quarries  I  have  pointed  out  from  Mr.  Brisson 

may  have  calcarpo-siliceous  strata  of  the  same  nature,  and 

possessing  the  same  property. 

To  reiuove  all  doubts  on  this  head,  it  appears  to  me  ne- 
cessary to  offer  some  remarks  on  the  mode  of  determining 
the  specific  gravity  of  substances  with  large  pores. 
Errours  in  de-      j^  may  appear  surprising,  that  I  assign  to  the  stone  I  have 

described 
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described  and  analysed,  a  specific  gravity  of  2'322;  while  s,'>ecific  gra^Uf 
Mr.  Briwjon  givefc  no  more  than  1-232  for  that  of  the  piece  ^^^^'""  '^^ 
of  filtering  stone,  which  I  have  mentioned  as  serving  to  es- 
tabish  a  similarity.     But  it  must  be  considered,  that,  to  ob-  from  suppoied 
tfun  this  result,  Mr.  Brisson  adUs  to  the  weight  necessary  to  conecaoni, 
jestore  the  equilibrium,  when  the  substance  is  immersed  in 
water,  the  weight  of  the  quantity  of  water  that  has  penetrated 
it»     Such  was  the  method  adopted  by  the  author,  for  sub- 
stances capable  of  imbibing  water,  which  appears  to  me  to 
require  a  farther  examination,  though  followed  by  many  na» 
Sural  philosophers.     It  is  true  Mr.  Brisson  gives  to  the  spe^ 
cific  gravities  of  these  same    substances  a  sec-ond  expression, 
dlefired  from  a  calculation,  in  which  the  a1>solute  weight,  or 
the  weight  taken  in  air,  is  increased  by  the  weight  of  the 
wtiter  absorbed.     But  neither  of  these  expressions  can  give 
the  triie  ratio  of  the  masts  of  matter  to  the  actual  place  it 
•ccvpies;  since  in  the  first,  that  water  is  reckoned  as  dis- 
placed«  which  only  succeeds  to  the  air  that  before  occupied 
tbe  poies,  and  which  ascends  in  bubbles  from  every  part  of 
the  surface;  and  in  the  second,  the  weight  of  the  mass  is 
confomided  with  that  of  the  fluid  employed  to  circumscribe 
its  solid  parts. 

In  fact,  if  I  had  proceeded  on  this  princi])le,  I  should  Butnocorreft. 
here  found  the  specific  gravity  of  the  filtering  stone  no  more  ^henTtei2^ 
than  1'813,  which  cpmes  very  near  to  that  assigned  by  Mr.  tunceis  sufii- 
Briason.     On  the  other  hand,  if  we  apply  to  the  data  of  his  ^^51^.^*^ 
experiment  the  simple  calculation  of  dividing  the  weight  of 
the  body,  in  air  by  the  weight  necessary  to  add  to   restore 
the  equilibrium  when  it  was  weighed  in  water,  we  shall  have 
as  the  quotient  2*391 »  consecjuently  still  a  little  more  than 
the  same  calculation  for  the  stone  I  examined  gave  me. 

Sand  stones  and  filtering  stones  are  not  the  only  fossil  Other  fossils 
substances,  that  receive  into   their  pores  the  surmundiner  penetrable  bf 
medium.       Chalcedonies,   pitchstones,    steatites,   asbestos, 
mesotype,  schists*,   some  micas,   and   even,  according  to 
Gerhard y  some  varieties  of  jade,  are  more  or  less  i>enctrable 
by  water. 

•  Mr.  Ludickc  has  described  some  hard  schists,  ivhich  he  found  to 
imbibe  and  payt  with  moisture  so  regularly,  that  ihcy  were  capable  of 
answering  the  purpose*  of  an  hygrometer. 

Thii 
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Spec.  graTity        This  proiiert)'  unquestionably  ought  to  be  noticed  in  de- 

*^t*^raVsu  M    *^"^>°f?  them :  it  makes  a  part  of  the  characters,  the  aid  of 

illustraiiiigthe  which  is  requisite  to  the  naturalist  in  discrimiuating  d[)ecieB; 

nature  of  bo-  ^J^^  v^lien  he  seeks  the  true  speclHc  gravity  of  any  substance', 

it  is  to  acquire  a  more  intimate  knowledge  of  its  nature*  not 

to  derive  from  the  measure  of  a  surface  full  of  pores,  and 

roughened  with  asperities,  a  grouts  calculation  of  the  solidity 

of  its  mass,  as  if  his  object  were  the  estimation  of  a  load. 

The  problem,  which  it  is  of  real  importance  to  the  pro- 
gress of  science  to  solve,  is  to  determine  the  exact  r^tics 
that  the  proper  substance  of  the  body  under  examioatioa 
bears  to  the  bulk  of  its  contiguous  parts,  that  leave  uo  more 
spaces  into  which  the  surrouuding  fluid  can  have  acoeu. 
The  water,  which  is  absorbed  as  the  air  escapes,  can  no  more 
be  considered  as  water  displaced  by  the  solid,  than  that  im- 
bibed by  a  sponge ;  and  we  should-  fall  into  a  great  error,  if 
Spec  jtraT.  of  ^^  were  to  estimate  its  density  on  this  principle*     It  would 
soluble  »ub-     be  superfluous  to  say,  that  in  all  cases  we  suppose  the  water 
ttwices,^f^und  ^^  ^^^^  ^^  chemical  action,  as  it  has  on  salts;  for  then  the 

emcter;  hydrostatic  balance  could  not  even  give  an  approximation  to 

the  truth,  and  we  must  have  recourse  to  Say's  stereometer*; 

or  if  we  have  not  this  ingenious  instrument,  which  is  not  yet 

erhrweiKhine  '**  ^'^T  general  use,  we  must  employ  a  fluid  that  has  no  oo- 

in  ft  fluid  that  tion  on  the  subject  to  be  examined,  as  for  instance,  water 

lie^^^oriTal  ^^"^P^^^^b'  saturated  with  the  same  salt.     Thus   I   used  a 

reikdy  saturat-  saturated  soluvion  of  nitrate  of  p(»tash,  when  I  was  engaged 

*  t)owd"r'  ^^  ^^^®  y*^^*  11,  as  member  of  the  committee  appointed  by 

in  solution  of  the  minister  at  war,  to  give  a  comparative  tablef  of  the  spe- 

mtre.  ^^\f^  gravities  of  all  the  dificrent  kinds  of  gunpowder  used 

in  the  fleets  or  armies  of  various  nations. 

The  same  principles  led  me  to  .suspect,  a  few  years  ago^ 

Evrour  in  re-    ^^^  errour,  into  which   most  mineralogists   had    fallen,   in 

prd  to  pumice  ascribing  to  pumice  stone  a  specific  gravity  even  inferior  to 

$toQe.  ^|j^^  ^^  water.     Mr.  Klaproth  observes,  in  his  analysis  of 

that  of  Lipari,  that,  though  it  contains  more  than  0*17  of 

alumine,  it  is  not  at  all  attacked  by  acids :  this,  added  to  the 

hardness  we  find  in  its  smallest  particles,  though  they  are 

easily  separable,  indicate  a  state  of  combination  inconsistent 

•  See  a  description  of  it,  Aniialcs  de  Chiralc,  Vol.  XXIll.  p.  5. 

with 
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with  the  idea  of  irarefactioh  attached  to  such  lightness.    It  is 
evidently  owing  therefore  to  the  multitude  of  pores  and  hol-p 
low  spaces^  into  which  the  water  cannot  penetrate,  to  cir* 
cumscribe  the  volume  of  the  solid  parts.     Powdered  pumice  ^^  *P«c.  grar. 
«tone  aflbrded  me  a  specific  gravity  of  2*142*;  and  this  is  po^oug  ,y|^ 
the  only  method  of  weighing  hydrostatically  porous  bodies,  stances  should 
so  at  to  obtain  a  constant  expression  of  their  dennty,  truly  p^^^ 
comparable,  and  affording  a  just  idea  of  the  power  of  ag^ 
gregaUon  possessed  by  tlieir  integrant  parts,  which  is  the  most 
important  point,  on  which  any  light  can  be  thrown  by  a  com* 
pafison  of  specific  gravities. 


X. 

Report  an  n  SaUptured  Head  of  Flinty  with  a  Covering  tf 
Calcedony,  made  to  the  Phyncjal  and  Mathematical  Close 
qf  the  bistitutey  March  31,  1806.    JBy  Mr.  Guyton  f. 

J.t1|.R..MTLLIN,  out  associate,  of  the  class  of  history  and  Antique  su%- 
ancient  literature,  having  had  an  opportunity  of  examining  ipitted  to  tha 
a  piece  of  sculpture  found  in  the  Faubourg  du  Roule,  ^^."V*  ^ 
thought  it  his  duty  to  offer  it  to  the  inspection  of  the  phy- 
ncal  and  mathematical  class,  as  ah  object  leading  to  qu^ 
lions  that  were  interesting  both  to  mineralogy  and  the  arts ; 
and  you  have  commissioned  Messrs.  Berthollet,  Vauquelin,  Cominittaa. ' 
and  myself,  to  make  a  report  to  you  on  the  subject. 

The  fragment  was  very  obligingly  entrusted  to  us  by  Mr. 
Cerf,  to  whom  it  belongs.     It  was  found,  four  months  ago,  ^j^ere  iovoL 
in  the  garden  of  a  house,   that  was  formerly  part  of  the 

•  Sea  Annalet  de  Chimie,  Vol.  XXIV  p.  204. 

K.  B.  I  did  not  neglect  this  method  of  verify ing  the  ipeci^c  graritf 
of  the  filtering  stone.  I  reduced  it  to  a  fine  powder;  and  the  moment  it 
was  immersed  in  water,  all  the  air  inlerjiesed  between  its  parts,  or  rather 
that  adhered  to  its  surface,  rose  in  one  single  bubble ;  and  the  lots  of 
weight  indicated,  without  any  correction,  a  specific  gravity  of  2*261, 
wUch  dUers  very  little  from  that  I  mentioned  before. 

t  Aonales  de  Chimie,  Vol.  LVIII.  p.  75. 

Ch&tea« 
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^  CMteau  de6  Ternes,  and  is  now  a  boarding-scliool  for  joontr 
ladies.  A  gardener  discovered  it  iu  digging  upiiie^rbtmd, 
at  less  than  two  feet  deep.  This  was  all  the  informatioa  ^e 
eould  get ;  and  nothing  since  has  been  discovered,  that  can 
lead  to  the  slightest  coujecture  respecting  the  time  or  cir- 
cumstances of  its  being  buried  there :  but  the  sihgulturities 
it  exhibits  sufficiently  excite  the  curiosity  of  the  antiquary, 
the  naturalist,  and  even  the  artist,  to  induce  us  to  attempt 
to  satisfy  it,  by  an  examination  of  what  remains  of  it. 

Dttcribed  It  is  a  head  sculptured  out  of  a  piece  of  fiint,  of  the  same 

nature  and  appearance  as  that  of  which  gun-fliut(^  are  made. 
-  From  the  point  of  the  chin  to  the  crown  of  the  head  it  is  9 
cent,  [3^  inches],  from  the  forehead  to  the  back  of  the  head 
7t>  mill.  [3  inches],  and  its  circumference,  taken  above  the 
nose,  is  23G  mill.  [9^  inches], 

A  hole  13  mill,  [f  an  inch]  in  diameter,  in  the  lower  part, 
and  still  partly  filled  with  gypsum  mixed  with  Hme,  appear* 
to  have  served  the  pui-pose  of  uniting  this  head  with  the 
body  of  the  figure,  probably  formed  of  another  piece  of 
flint,  or  perhaps  of  some  substance  more  easily  wrought; 
and  which,  according  to  the  usual  proportions,  must  }\ave 
been  54  cent.  [21  inches]  high;  so  that  the  whole  statue 
would  have  been  63  cent  [24j  inches]. 

From  the  form  in  which  the  hair  is  dressed,  it  appears  to 
be  the  head  of  a  man.  The  hair  is  short,  and  confined  by 
a  sin^ple,  narrow  band,  such  as  the  Greeks  and  Romans 

Jtaj^m^^  wore  ;  which,  added  to  the  style  of  the  figure,  seems  taiiu* 

dicate  an  antiquity  considerably  prior  to  the  times  of  the 
Gauls;  though  the  apple  of  the  eye  is  marked  out,  which 
very  rarely  occurs  in  really  ancient  works. 

Bjat  we  shall  leave  to  more  competent  judges  the  discus- 
sion of  these  points,  of  which  we  thought  a  brief  mention 
necessary,  to  render  the  description  of  the  stone  complete, 
and  place  in  its  proper  point  of  view  the  question,'  that  has 
principally  engaged  the  attention  of  the  class. 

The  flint  co-        The  flint,  of  which  this  head  is  made,  has  been  covered, 

▼eird  with  a    ^  j^jj  the  parts  that  have  neither  been  broken  nor  worn  awi^ 
by  friction,  with  a  fine  white  coating  of  a  scarcely  percepti- 
ble thickness,  attackable  by  no  acid,  and  uniting  with  ^ 
hardness  at  least  e([ual  to  that  of  calcedony  the  glassijiess 
..        '  of 
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lamel,  sufficiently  transparent  to  allow  the  different 
>f  the  silexy  more  or  less  gray  or  bluishf  to  appear 
it  in  some  places. 
8  coverinj',  for  I  do  not  thinlrit  can  be  termed  a  crust,  ^*  ''^*^"?*™* 

^  or  artificial? 

k  of  nature,  or  of  art  ? 

>bvious,  that  we  cannot  refer  to  analjrsisy  to  solve  this  Obstacles  t» 

I ;   for  thus  the  fragment  mm<t  be  destroy ed,  and  *"  *o«*y*»*- 

m  we  should  not  obtain  a  sufficient  quantity  of  the 

I  to  affi>rd  unequivocal  results.     Nay,  should  they  be 

and  easy»  they  could  inform  us  of  nothing  more^ 

:  know  already  by  its  external  characters  of  colour, 

hardnci»y  and  unalterability  in  acids*  that  its  coih 

parts  are  the  same  tu»  those  of  calcedony. 

aret  idea  that  suggests  itself  on  the  inapection  of  this  Apparenilf  ta 
that  the  block  of  flint,  after  having  been  laboriously 
he  wheel,  in  the  same  manner  as  gems,  received  a  co- 
n.the  fire  of  the  same  nature  as  that  applied  on  the 
n  making  porcelain.  Not  only  do  the  glassineoi  of 
nel,  and  fts  thinness,  appear  to  afford  groui\^  for 
oion  ;  but  it  is  supported  by  comparing  its  shining 
with  the  dullness  of  the  white  crust,  on  two  frac- 
curring  at  the  bottom  of  the  left  cheek,  this  crust 
been  formed  evidently  since  it  was  buried  in  the 

t  large  and  more  recent  fracture  on  the  right  side  ex-  But  the  flint 

le  siiex  retaining:  all  its  ordinary  characters ;  and  it  is  '^"**^J'oe*'^ 

,         ,  •         ,  ,  .  ,  ,  exposed  to  a 

>wn,  that  this  substance  loses  its  colour  and  trans-  strong  heau 

IB  a  fire  incapable  of  fusing  even  f(F:Idtspar.  Tlie 
It  I  subjected  to  this  trial  was  exposed  to  a  heat  of 
she  pyrometer  only,  when  it  separated  into  several 
and  assumed  the  appearance  of  a  biscuit  to  its  inte- 
ta. 
no  doubt  has  led  to  a  more  general  adoption  of  the  probablr 

that  the  calcedony  covering  the  si  lex  can  liave  been  therefore  ni- 
rd  on  it  only  in  the  humid  way,  during  its  having  been  " 
Tound. 

«  I  embraced  it,  I  thought  it  necessary  to  search 
collections  of  minerals  of  the  same  kind,  for  indica- 
t  least,  of  the  possibiUty  of  such  a  covering  being  a 
production. 

In 
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Hot  preceded  by  inny  trial,  to  adfU8t  the  doses  of  the  agents, 
and  the  duratiou  and  intensity  of  the  lire.  The  ftint  was  not 
altered  internally  ;  it  only  acquiied  a  very  thiii  coat  tm  its 
surface,  of  a  uniform  thickness,  united  into  one  body  with 
the  nitiss,  unattackuble  by  acids,  and  of  such  hardness,  tbst 
cf  great  hard-  it  rapidly  wore  away  the  stones*  usefl  by  lapidaries,  and  was 
^'^'^  as  iaiT>eiieti'able  to  adamantine  spar,  or  corundam,  aa  the 

coating  of  the  sculptured  head, 
and  capable  of      fhe  pieces  rum«  out  of  the  crucible  of  a  dull  white,  as  I 
expected ;  but  some  [mrts,  which  1  had  polished  id  the  same 
miiuner  as  hard  stoneu,  showed  them  to  be  capa.blc  of  as  good 
a  polish  OS  tlie  head  found  at  I'erncs. 

The  artist  j^  cannot  l>o  deiiied,  that  such  a  complete  imitatiou  favonn 

might  haTC        -  „    ,  •        i       •        i  i       «.       .        *    . 

employed  this  the  opmion  of  the  coatinj^  iiavmj^  been  a  work  ot  art.     It » 

proce-{s,  not  necessiiry  lor  tliis  to  suppose^^tliat  the  chemical  affinities, 

rant^ofki^    which  led  to  this  imitatiou,  were  known   to  the  artist  who 

thfloiy.  executed  the  antique  :  for  it  would  nst  be  the  first  proceis 

found  out  by  loose  trials,  and  practised  witli  success  fbr 

turies  before  the  true  theory  was  discovered. 

This  opinion        This  opinion  however  has  not  obtained  general 

sUll  questioned  Those  who  contest  it  rdy  chiefly  on  the  resemblance  of  the 

^'th^  '^""?     coatmg  of  several  flints  found  in  the  environs  of  Teipes,  spe- 

limilar  coat,     cimens  of  which  were  bhown  to  the  class  by  Mr.  Chaptal ; 

and  which  in  fact  exhibited  on  some  of  their  faces  parts  of 

an  enamel,  if  not  equally  uniform  in  tint  dnd  in  thickness, 

at  least  as  glossy. 

Still  apparent-      Others  have  thought  with  Mr.  Fourcroy,  that,  whether 

ly  polished  at  ||^q  coating  of  the  sculptiired  head  were  formed  in  theearibt 

.  in  the  same  manner  as  the  crusts  of  these  flints,  ot  added  by 

an  artiticial  process  after  it  came  out  of  the  sculptor'&haud, 

it  must  be  admitted  to  have  received  its  polish  from  art; 

and  that  this  was  the  only  way  of  reconciling  the  inferences 

we  are  obliged  to  deduce  from  its  present  state. 

Under  these  circumstances,  the  committee  can  only  pip- 
t>ose  to  the  class  to  suspend  its  judgment,  and  to  leave  the 
subject  open  to  farther  inquiry  and  discussion,  for  theisolu- 
tion  of  a  question  interesting  to  the  history  of  the  arts^  anj 
to  the  sciences  of  the  antiquary  and  the  natundiat*  - 
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I    ^  (a  tkt  Amdeiai/  of  A'ani^,* 

1  IIK  superiority  of  single  vision,  or  vision  with  obe  eye,  s,,^,ep*p^JJ, 
uvrrdonblFTision.  ur  with  boFh  eyes,  has  long  been   the  prjj  (upptipj 
subject  or  t»o  oiiposifp  opinions.     It  is  maintained  by  the  ^^^ 
vulK&r,  that  single  vicion  i«  most  diitlirtet.     Philosophers  on 
the  eoitlmry  assert,  that  we  see  blotter  with  two  eyes,  thab 
■with  one.     The  latter  opinion,  cstablisheil  by  father  Che- 
rnbin  in  liis  treatise  on  distinct  rision,  and  placed  beyond  flie^'^nr., 
all  doubt  by  Dr.  Jurin,  by  means  of  an  experiment,  whiehjutin.  ' 

consbts  in  looking  at  a  sheet  of  while  paper,  with  a  piece 
of  pasteboard,    of  other  opake  substance,    affixed  to  the  ,  .- 

TiRht  temple,  and  projicting  so  far  forward,  as  to  coiieeal 
Tialf  the  sheet  of  paper  from  the  right  eye,  while  the  whole 
IS  Tidble  to  the  left.  On  looking  at  the  paper  allerliatcly 
■*ith  oiieryeand  with,  both,  wo  pcrCeive  very  distinctly, 
that  llic  part  seen  by  both  eyes  is  much  brighter  than 
that  seen  by  the  left  only  :  the  former  appears  nilh  all  its 
natural  whiteness,  while  the  latter  appears  as  if  shaded  by  a 
thin  game.  Dr.  Jnrin  eren  estimated  the  intensity  of  this 
obscuration  by  a  Tcry  ingenious  photometric  contrivance. 

IT  this  experimental  proof  of  the  superiority  of  (Joiibic  J^i^^"™ 
tiston  oier  single  wanted  farther  support,  we  might  adduce 
the  ciperimcDts  made  by  means  of  binocular  telescopesj 
the  stipcriority  of  which  haie  been  acknuwicdged  by  eti  ob- 
wrrer*,  both  for  distinctness  of  vi'iion  and  magnifying 
power,  over  single  iustrutnenis  magnifying  equally,  and  of 
eqnal  clearness. 

From  this  well  established  fact,    that  double  vision  pro-  '^  J<"''''°  "^ 
duces  a  more  ririil  and  distinct  sensation  than  single,  it  foL  i imtlt peroep- 
tows,  (hat  the  sensation  produced  by  the  impulse  of  light  *"">' 
on  one  of  the  eyes  is  tetiiforred.  if  I  may  use  the  eipres. 
lion,  by  that  produced  on  the  other;  and  that  consequently 
a  evmplci  leniation  may  give  rise  to  a  simple  perception. 
But  does  this  faculty  of  forming  simple  percefltioas,  when  But  "Sf  two 
Ibe  imprtsdons  «re  complex,  equally  take  place  in  all  cases  f  ^^XtW^S 

Is  it  the  case  when  the  hnpressions  are  beterogeneoDi,  aseiiaioont' 

•  Journal  de  Physique,  Vol.  LXIU.  p,  3B7,  Nov.  180B. 
^v  Vau  XVIL-jJiY,  1807.  P  well     ^^H 
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^^H  well  as  when  thpy  are  homogeni^ous  ?     Such  ia  itie  qucttion 

^^^ft  I  propose  to  rrsolre.     1  confcM,  however,  that  1  nas  led 

^^^r  to  the  expcriTnenU,  that  constitute  the  subject  of  this  mc. 

^^H^  moir,    by  an  accidental  circumttance,    on  occasion   of  tu 

^^F^,  eclipse  of  the  sun^  the  progress  of  which  I  set  myself  lo 

^*  *'"■' h^  obserrc.     The  instrument  1  used  not  being  furnished  willis 

outidkfkgUM,  coloured  glass,  my  right  eye  wu  so  much  affected  by  it, 

J^"!*''?™      that  it-was  deprired  of  distinct  »ision  for  some  days.  When 

tlmr,  and  after- <t  l>>'K^n  to  recover,   all   while   objects   appeared   to   Die   to 

hare  changed  colour,    and  acquired  a  reddish    hue,     the 

depth  of  which   1  could  alter  at  pleasure,  by  looking  at 

them  with  both  eyes,  or  with  the  affected  eye  alone.  Wlus 

I  looked  at  them  with  the  right  eye,  which  had  been  <nM- 

strained,  they  had  a  red  hue;  when  with  both  eyes  a  rOMCo* 

(fwwere  lour;  when  with  the  kfl  pyeoniy,  white  as  usual.  Thiibc^ 
the  explanation  of  which  is  foreign  to  my  subject,  led  sie 
to  conclude,  not  only  (hat  the  (lerception  produced  by  the 
impulse  of  homogeneous  light  on  oiie  of  the  eyes  vas  re> 
iaforccd  by  that  from  a  similar  impulse  on  the  other;  bftt 
th^i  the  impression  of  heterogeneous  rays  on  each  of  like 
two  eyes  might  give  birth  to  a  complex  perceptioa,  which, 
being  composed  of  both  sensations,  would  be  a  mMn  bf> 
tween  the  two. 
■mentsaa  Desirous  of  tatisfying  myself  whether  the  impreauMi  of 
,,yj,i"t,J°|^j  all  the  primitive  colours,  applk-d  separately  and  simultaae. 
kMwnnihe  ously  to  both  eyes,  would  constantly  produce  a  complex 
sensation  analogous  to  that  I  haie  just  related,  I  determined 
to  procure  myself  transparent  coloured  mediums,  wbicb, 
■uffertng  rays  of  one  sort  only  to  pass,  might,  by  being  sp- 
plted  separately  t^  each  eye,  subject  this  double  organ  to  a 
complax  impression.  The  difficulty  of  procuring  myielf 
coloured  glasses  of  all  the  lints,  or  colours  suSicienlly  traiu* 
parent  to  paint  similar  ones  tu  tho.sc  of  magic  lanterns,  in- 
duced me  to  reject  these,  which  would  hare  been  mora 
conrenient,  andhaverrcourse  to  hallow  quadrilateral  prUm 
of  white  glass,  into  tlic  carity  of  which  I  poured  liquids  of 
a  proper  colour  and  lint  for  all  my  evperiments. 

Tb*  choice  of  lint>ciag  substances  for  colouring  the  vs> 
tor,  with  which  the  prisms  were  filled,  requires  some  pM> 
Lutions,  of  which  it  may  be  proper  to  iikform  the  reader; 
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only  b«cauw  all  colouring  mbaUnces  hare  neither  t)ie 
iivne  tolubilitjr  nor  the   same  trsosparency,    but   bccaust  Minjr  cai  the 
they  haro  not  all  the  aame  tint  by  reliected  and  refracted '""''   J 'T"' 
tighlj  M  l^pallanzani  obserTcd  vith  rmpect  to  tlie  globules  lion. 
of  Ike  blood,  which  appear  rrd  at  yellow  in  the  microscope,  Blood. 
afconlinK  to  the  manner  in  which  they  are  acted  upon  by 
the  light.     It  hiU  lout;  been  known,    u   may  be  seen  in 
Newton's  Opiics,  Ibat  the  lignum  ncphriticum  exhibits  a  Nephriiic 
phenomenon  of  this  kind.     The  Infusionj  of  violcU  and  li-  ^^^ 
turns,   which  hare  a  pure  blue  tint   by  rcHected  light,    have 
B  decided  liolet  by  refraction.     But  it  is  particularly  diRi. 
cull  to  obtain   the  desired  lints  among  the  yellows.     Those  yuigwt. 
that  are  the  porcEt  yellow  by  reflected  light  bate  a  decided 
orange  by  refracled.     Tliey  can  only  be  diTcstod  of  this  red 
hue,   that  alters  them,  by  filtering  them  a  great  many  times, 
after  diluting  them  with  a  considerable  ijiiaatity  of  water. 
This  eOecI,  which  depend*  apparently  on  the  opacity  of  the 
colouring  particles,  and  the  force  with  which  they  re^iel  the 
mo;t  easily  reflected  rays,  and  admit  only  those  that  are  the 
least,  seems  to  me  welt  adapted  to  explain  most  facts  of  this 
kind.     In  reality  il  is  the  l.-ast  refrangible  colour,  the  red, 
thai  geuerally  produces  those  diftcnnccs  obierrcd  in  Colour.  geneially'S 
ed   mediums   by   reflected  and  refi,ictcd  li;ih(;  and  ihosc  dif- cjuk.  ^ 

fercnccs  art-  diminished  by  weakening  the  tinctures,  aaddi.  ri 

Infing  them  with  water.  | 

Two  prisms  of  glass  being  filled  with  dili'erent  coloured  Glastptiimi, 
liqnora,  and  applied  one  to  each  eye,  if  we  direct  both  eyes  ''"'^•"li  f»' 
at  cwice  to  the  ?amo  object,  we  receive  a  double  impression,  »ppiLd  Ii«&m« 
the  perception  corresponding  lo  which  is  sim|ile,  and  that ''"  ^^ 
of  the  colour  resulting  from  a  mechanical  mixture  of  ana- 
logons  rulonring  substances.  Thus  a  yellow  prism,  and  a 
red  prism,  applied  one  to  the  right  eye,  the  other  to  the 
left,  produce  the  sensation  of  orange,  as  a  mhtnre  of  ter- 
milion  and  yellow  ochre  would  do.  But  not  to  enter  into 
tedious  details,  I  shall  give  a  tabular  <riew  of  the  resalts  of 
Ihe  Bumerous  experim^ts  I  made  on  Ihis  subject. 

A*  the  results  of  these  exjieriments  cannot  be  exact,  nn.  Csuiiom. 

less  the  colours  be  distinct  and  pure,  in  reflecting  ihe  light 

toward  the  eye  we  ought  to  exclude  two  kinds  of  bodies, 

those  that  are  too  bright,    and  distmb  the  sight  by   their 

P  3  glare : 


SM 
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Htfliodor 

nuleiiigtlM 

perimedt. 


l«KtItsofche 
comUnel  per- 
ception-of  dif- 
Ukm  colours 
ky  rafiictioji. 


(Tare;  and  tkose  which,  reflectiiig  colours  proper  to  thetf* 
selvet,  Titiate  the  results:  sodi  as  candles,  lamps,  frc, 
which  diffase  too  abandant  light  in  yellow  rays.  The  best 
method  is  to  take  a  pi^ce  of  white  paper,  about  ei||ht  inches 
in  diameter;  place  it  on  a  black  or  brown  groana  at  the 
«nd  of  a  moderately  light  room  opposite  the  window,  and, 
standing  two  or  three  yards  from  it,  with  the  back  to  the 
window,  look  at  it  with  both  eydy  each  hating  its  proper 
prism  before  it.  In  this  manner  I  obtained  the  foUowii| 
results* 

Red  and  yellow  produced  orange. 


Red  and  orange 
Red  and  blue 
Red  and  Tiolet 
Red  and  green 
Red  and  indigo 
Orange  and  yellow 
Orange  and  blue 
Orange  and  green 
Orange  and  Tiolet 
Yellow  and  blue 
Yellow  and  green 
Yellow  and  Tiolet 
Blue  and  green 
Bine  and  Tiolet 


aurora. 

Tiolet 

a  pleasing  rose  colour. 

a  muddy  red. 

an  indeterminate  colonr. 

light, orange. 

muddy  green. 

light  green. 

muddy  rose  colour. 

muddy  green. 

light  green. 

harsh  red. 

sea  green. 

a  deep  Tiolet 


The  eolonriii^  In  order  to  enable  those  who  wish  to  repeat  these  ezperl' 
■Mtten  thtt  mgatj  to  execute  them  with  greater  facility,  and  render  the 
jresttlts  uniform,  I  shall  add  here  an  account  of  the  coloor- 
Ing  substances,  that  were  employed.  The  red  was  a  decoc 
tiou  of  brazil  brightened  by  an  acid.  I  likewise  employed 
for  this  colour  red  wine,  and  a  decoction  of  cochineal.  The 
yellow  was  prepared  from  quercitron  bark,  the  decoction 
of  which  must  be  weak,  well  filtered^  and  brightened :  ike 
orange,  from  French  berrie#,  or  turmeric :  the  blue  was 
tipM  ctelestisy  a  solution  of  copper  in  ammonia :  the  green, 
«n  infusion  of  mallow,  flowers  changed  by  potash :  the  Tiolet 
was  prepared  from  litmus  and  Tiolets.  These  experiments 
are  easy  to  execute ;  they  only  require  a  little  practice,  and 
the  habit  of  distinguishing  difierent  tints  of  colour. 

After 


EirtniMENTS   OV    BOIBI.E   VISION. 

After  haHng  thut  ^ro'tnl,  that  cnloured  ray*  of  *  (Bf.  Enp 
fprcnt  ftahire,  obtained  by  nutans  of  refracting  mwlinnn,  7'!''" 
proilacc  the  pcrcefilion  of  a  mUed  colour  by  tlieir  separate 
action  on  the  eye*  ;  1  wait  desirous  of  satisfying  myself, 
wfacihcr  these  effects  would  equally  take  place  from  l>f[tU 
reflected  by  different  bodies,  and  received  immediately  by 
the  eyes.  But  as  it  was  necestury  for  tliis  purpose,  that 
the  organs  should  be  placed  in  such  a  situation,  as  to  render 
the  impresrion  receiTcd  by  each  eye  totally  anconnectxl 
'Aith  (hit  receired  by  the  other,  I  separated  the  bodies  sub. 
jcciNl  to  the  eipcriment  by  a  thin  opake  plane,  placed  per* 
pcndicularly  between  the  two  eyes.  The  little  apparatus  ApparUHtuP^ 
f  employed  consisted  of  a  njtiarc  piece  of  wood,  on  (he 
middle  of  which  was  placed  a  very  thin  vertical  piano,  the 
apper  edge  of  which  waa  applied  against  the  forehead  and 
nose,  so  as  to  separate  the  two  eyes.  The  whole  of  ihis 
apparatus,  which  was  twelve  or  fifteen  inches  high,  was 
painted  black  in  distemper.  The  colonred  snrfaces,  the 
doubleimprcssionof  which  was  to  beobscrred,  were  placed 
parallel  to  each  other  on  the  base,  one  on  each  side  of  the 
vertical  plane.  These  coloured  surfaces  were  little  pioeci 
of  iiasteboard  (en  or  twelve  lines  square,  painted  in  distem- 
per, and  representing  the  primary  colours.  It  is  necessary 
to  baTe  tome  smaller,  and  some  narrower,  and  particularly 
to  be  pro*idtd  with  at  least  three  shades  of  each  colour. 

The  apparatus  for  donbic  rision  being  placed  opposite  a  Method  o* 
window,  and  the  pasteboards  on  each  side  of  the  base,  the  "siusii. 
forehead  is  to  rest  lightly  on  the  upper  edge  of  the  vertical 
plane,  and  then,  Tiejting  bolh  objects  vilh  great  uUenlibn 
at  ihr  lame  innlaut,  the  effect  of  the  double  impression  will 
be  perceived.     The  phenomena  that  accompany  or  precede  nieiiomena. 
the  complex  sensation  resulting  from  it  are  worthy  notice. 
1.  When  with  steady  attention,  for   about  half  a  minute, 
or  even  longer  if  necessary,    we  see  the  objects  evidently 
approach  each  other,    and  the  plane  that  separates  then;  The  objecUap- 
difapp«3ring,    they  gradually  encroach  upon  each  other,  fj^.'^h^k 
(ill  they  are  entirely  confounded  together,    if  the  distance  uiheii 
from  which  they  arc  observed  be  in  proportion  to  the  mag- 
tltiMl»  of  tht  little  piecct  of  pasteboard;  u  that  of  twelve 


{005  BxmuvKim  ow  moxmm  nuiHtm 

tOiUMFbighi  orifte^ttiaehes.  S.  In  tUt^pptreniprogretAOf  Aebodkt 
^  <>**'^P  ^  ^^  to  ward  Mch  oth#r,  thej  apfNroaob  with  a  pi^Q^  vegakr 
tiieii  blend  at  motion,  till  they  partly  eoTer  each  olher ;  whMi  we  na 
them  suddenly  confounded  together,  as  at  oa»  leap ;  and 
then  the  ccom  pound  sensation  is  chMfed  into  a  sini^  peiv 
caption,  nnd  only  one  single  object  is  diseemed,  the  cokwr 
of  which  is  the  resnlt  of  the  combination  of  the  colours  of 
the  two  pieces  of  pasteboard.  Ail  the  primary  colmn» 
Stbjeeted  to  the  same  trial,  afforded  me  analogous  resalli^ 
indicated  in  the  following  table,  a  few  modifications  except* 
edy  which  I  shall  notice. 
Red  and  yellow  produced  orange* 


cbflnWnod  pw 
aeption  of  dif- 
firent  oolourt 
hf  leAectkNUf 


Red  and  orange 
Red  and  blue 
Red  and  green 
Red  and  violet 
Red  and  indigo 
Orange  and  yellow 
Orange  and  blue 
Orauge  and  green 
Orange  and  violet 
Orange  and  indigo 
Yellow  and  blue  ■ 
Yellow  and  green 
Yellow  and  violet 
Yellow  and  indigo 
Blue  and  green 

Blue  and  violet 
Blue  and  indigo 
Green  and  violet 
Green  and  indigo 


a  bright  aurora* 

violet. 

a  rosy  green. 

a  rosy  violet, 

a  dingy  violet. 

light  yellow. 

muddy  green. 

reddish  green. 

light  violet. 

harsh  violet 

faint,  indeterminate  green. 

light  green. 

muddy  green. 

a  dingy  green. 

deep  or  light  green,  accord* 

ing  to  the  shade  of  blue, 
deep  violet, 
deep  blue* 
a  dingy  violet 
a  very  deep  blue. 


The  exoeri- 


These  experiments,  though  not  difficult  to  execute,  re* 

pnct'^eand*^    quire  a  certain   practice,    and  steady  attention,    without 

attention,         which  they  will  not  succeed.     The  strong  convergence  ne> 

and  ar»6tigu-  cessary  to  be  given  to  the  optic  axes  renders  them  fatiffuinff. 
ing  to  the  «▼«.  TLX..L  ■  1.  .V.       ^1     7 

1  have  met  with  several  persons,  who,  not  being  able  to 

keep  up  their  attention,  and  view  the  two  objects  steadily 

at  one  tfme,   did  not  experience  the  compound  sensatloa, 

or 


dr  Ai«  perception  r&ulling  from  it:  practice  bdvCTer  baa 
reixli'recl  it  Tery  familiar  to  me,  as  well  an  to  Eureral  per- 
lOBs, '  whgm  I  bare  em^iluyed  to  repeat  them. 

Ai  Uw  perception  of  the  mixed  colour  in  these  experi-  ^'  loloun  do 
menti  resnltj  from  the  impression  made  by  two  objects  orequ,]^,^ 
•liffefent  colours,  nod  received  simultaneously  by  eiiuh  or. 
gut  of  TiiioB,  it  would  seen,  that  all  colours,  being  equal- 
ly Gtpable  of  producing  suih  an  impressiuci,    should  ucc^ 
■u»  «  seot&tioD  equally  complete  and  distinct,  and  produce  . 

it  with  equal  facility.    Tbii  however  U  nut  the  case:  sereral  I 

of  them  cumbruc  but  imperfectly,  or  not  a(  all.     The  com- 
binKion  of  blue  and  yellow  for  instance  is  not  only  pain-  B1u«»ndi«i. 
fill,  on  account  of  the  continued  atteniion  it  requires,  but  „,^',^pe,(^_ 
the  colour  resulting  from  them  is  vague,    nearly  indetcrmU 
nate,  and  of  a  disagreeable  hue.     This  lingular  anomaly^ 
ihe  most  remarliable  that  ocrurreil  in  lluuo  experiments,  is 
not  Kullicicntljr  accounted  for  by  the  eurcuie  diHcrcnce  and 
heterogencousncsi  of  blue  and  yellow  ;  since  blue  and  red, 
which  are  equally  heterogeneous,  combine  easily  and  com- 
pletety  to  produce  a  (iolet.     The  prD|ierty  uf  illuminating,  j^^^  tmint  II 
which  thete  colours  possess  in  difierent  ilr^recs,  cunlirmedadil^i«oceia  J 
by  Newton,   and   subsequenUy   by  Herschel,    is    the    only  1^' ^i^^„^f   | 
circumstance,  tliat  appears  to  me  capable  of  giving  a  plau. 
lible  explanation  of  it :    for  this  property  of  illuminating 
depeodi  on  the  force  with  which  the  colours  act  on  the  eye. 
Thus  when  two  rolours  posicssing  this  property  in  diHereut 
degrees  act  at  once  on  the  two  eyes,  the  too  powerful  ira- 
preMioB  on  one  neeesMxily  renders  that  on   the  other  less 
tensible,  and  the  mixed  colour  produced  by  this  double  im> 
pressiou  will  not  therefore  be  very  distinct.     This  appears  Hi-r 
to  me  the  better  founded,    as  the  green   is  more  distinct '"'''"'*^''''h 
when  the  yellow  is  weaker,   ajid  the  greenish  tint  produced  * 

by  the  eombinatioti  of  blue  ami  yellow  appeai-s  to  contain  the  jeUowiu 
much  more  of  the  latter  colour  than  of  the  former:    and "'"'*'''»" '" 
further,  if  the  impri'jsion  of  the  yellow  colour  bcweakcned      .  .      ' 
by  the  interposition  of  a  scieilt'-tns parent   substance,  the  i-iceii  Hp[o4ltc^- 
grwn  is  remlercd  much  more  deleviuinule.     lioUi  yellow  J^J'';^J'^""'"« 
And  oraiice  combine  very  dilUcullly  with  blue  itud  violet, 
while  tbey  comiiiue  together,  or  with  rod,  vejy  easily. 

llumu^tneoui     ^^^^^H 


~^^ 


EXPEHIHESTS   OS    DOUBLE  TWOS. 


Homogeneous       Homogeiieoui  Colours  of  different  shades  combine  wMl 

oolow  com.     the  greatest  (aciWty,     Thus  a  strong  red  and  a  faint  red  ghe 

a  mean  lint  of  red.     What  appears  »cry  astonishing  Is,  flnt 

wiiUe  ""^         '''^'^''  ^"^  vhlte  comport  Ihemselres  as  pigmenli  of  the  flB« 

with  and  mndi- colour  would  do.     White,  whirh  H  the  result  of  k  nilJOB  oT 

^^^^^^vs.     all  the  primary  colouring  rays,  renders  co1gnr<i  Kghter,  It 

^^^^^^^B      m  mechanical  mixture  of  a  white  powdi^r  would  thtr  plgmatlt 

^^^^^^^1      ihat  represent  the  other  colours.     Thus  red  and  wfaite-gnv 

^^^^B^^      A  flesh  colour,     lllactc,  which  is  merely  the  absence  ar  pri- 

^^^P  valion  of  colour,  might  be  supposed  to  produce  no  eflecton 

^^H  the  organ  of  sight ;  yet  it  has  just  the  same  as  a  mixture  o( 

^^H    I  an^  black  powder  would  with  the  pigments  that  prx>duro 

^^■''  other  colours.     Thns  light  blue  or  gretn  with  black   girc^ 

^^H  t)io  perception  or  dark  blue  of  green.     Glaring  colours, 

^^H^  (ueh  as  red  and  orange,  Ich  readily  associate  with  black: 

^^^t  but  white  and  black,  the  white  pasteboard  being  placed  on 

^^^K  a  black  groaod,    and  the  black    pasteboard  on    a    while 

^^^V  groTind,  produce  the  sensation  of  gray,  like  a  miitture  of 

^^^K  ivory  black  and  chalk- 

^^Bj**  I  should  tire  the  reader,  ir  I  were  to  relate  all  the  diGfiw, 

^^^^  cpces  I  hare  observed  in  coloursi  with  respect  to  the  degree 

^^B  '  of  farillty  with  which  thry  combine,  or  rather  associate  ibe 

^^H  cQects  they  produce  separately  on  the  two  eyes.     But  I 

^^H  ennnof  pass  over  another  class  of  far.tN,   which    pertain    lo 

^^*  the  same  theory,  and  may  serve  to  elucidate  It.    These  farts 

tViuMr  vision    r«lati'  <n  the  double  vision  of  objcots  resembling  each  stiii'r 

faill^Tn'fitu™ '" '^"'''""■'  bntdifTcringinforai,  or  diftcrinc  both  in  form 

Pa.altelngrami   and  colour  at  the  same  time.   Little  parallelograms  of  pa&l*. 

2^^|[^^- boari),  either  black,  whito.  or  of  various  homogencal  ok 

loars,  twelve  lines  long  and  four  broad,  placed  un  Ui»«i^ 

nosite  aides  of  the  vertieal  plane  of  the  apparatus,  one  pM 

rallel   tlie  other  perpendicular  to   the  plane,    exhibit  tb« 

Itonfiactou,     appearance  of  a  cross  with  equal  aiios.     Two  equal  dUka^ 

^ight  lines  in  diameter,  placed  on  opposite  sides  of  tlic  tamm 

vertical  plane,  are  so  blended  loyether,  that  it  is  iaipossiUa 

to  distinguish   them.      Parallelograms   like    those  just  d(»> 

■i)d  itteitcf.      cribed,   or  squares  of  unequal  siie,   tf  of  difTerent  colourl, 

whrn'they       wh'bii  by  double  rision  crosses  or  concentric  squari^,  Llio 

j(iin.  place  of  Junction  o^  superposition  of  vvhich  exhibits   thf 

mxii^colqut. 


tXM:ilI«E!(T8   OS    ROUBLE    TrSION. 

.  ■  f  rtill  not  enlar^  on  this  arfide,  as  (heorj-  alone  i»  <uf.  In  jU 
{cicnt  to  detcfinine  all  the  cases  of  alteration  of  figure  by  ''j'^ 
doable  *isioD ;  fur  it  ia  snfficient  to  tniaetne  the  (wo  objects  Diber, 
plarcd  one  upon  the  otlier,  tlic  effect  which  double  TisioD 

T  was  not  ntisGed  with  thus  combining  the  primity  c».  I^ok 
loars  by  pairs  only,  but  extended  my  reiearches  to  mor<     *"" 
nnmerons  and  complicated  associations,  which  led  me  to 
Rome  remarkable  results,  that  could  not  hare  been  deducrd  pnar  i 
by  analogy  alone  from  thi-  simple  association.     The  first  of  ^'"  ■*"  "^ 
these  multf  is,  Ihat  It  is  possible  to  rceeire  at  one  time  two 
distinct  and  comparable  sensations  by  ihe  simultaneous  im- 
pression of  sereral  objects  on  our  ejes.     Little  paralld- 
bgrams  of  red,  blue,  yi-llow,  and  gri^en,  placed  parallel  to 
each  other,  and  on  opposite  sides  of  the  vertical  plinc  of 
the  apparatus,  in  the  oHcr  1  hare  mentioned,  and  siibject- 
td  to  double  vision,  give  thn  perception  of  orange,  produc- 
ed by  the  Bsaoriiition  of  red  and  yellow,  and  of  sea  green^ 
prodnred  by  the  grei-n  and  the  light  bluet 

The  (eeond  remarkable  result  h,    that  the  colours,    inTtn 
their  apparent  associations  or  cumbiuations,  seem  obedient  ?*"" 
to  a  kind  of  affinity,    by  virtue  of  which  those  that  havvsRiti 
most  analogy  to  each  other  combine  in  preference,  be  the""'"'""*f""* 
disposition  of  (he  parallelograms  what  they  may.     Thus 
the  yellow  combines  with  the  rtd,   and  the  blue  with  the 
green,  let  them  bcdisposedin  either  of  thefollowioj^modes; 
yellow,  blue,  red,  green;    or  yollow,  bfue,    green,    rod; 
or  blue,  yellow,  red,  green;    arrangements  In  which   Ihe 
colours  ure  obliged  to  jump  over  one  another.  If  I  may  use 
the  expression,  to  seek  out  and  combine  with  those  analo- 
gous to  thcmsclTe*.     This  tendency  of  certain  colours  toxhiswrham 
combine  together  in  preference  to  others  appears  to  me  to  P't™iiif  iha 
be  tile  principal  cause,  that  opposes  the   recomposition   of  aij  jntj  whin 
light  by  placing  all  the  primary  colours  on  sach  side  of  the ''£'■'- 
rertical  plane,  which  I  at  lirst  hoped  lo  hare  oHeoted. 

The  experiments  on  double  Tision  by  means  of  refloctedThcHIdnt 
»nd  refracted  light  suppose  a  third  class,    composed  of  af^"""^ «n<^ 
comlHiutjon  of  the  processes  of  the  other  two;    but,    bk 
^wre  is  ao  essential  diflerenco  in  th»  results,    1  proceed  to ' 
^^RKMq  thus?  pheaumeoa. 


I 
I 

'T 

lul 

I 


urERiueNTs  OS  double  tuiok. 

faummttlon  oT     Th«  {ncls  established  by  oar  eiperiment*,  and  of  vIM 

the  hea.  ^e  fisTc  to  gire  the  proof,  may  be  reduced  to  the  follovin^ 

^^^  1.  Simultaneous  and  separate  donble   liiion  of  atjccti 

^^^  differing' in  colour  produces  a  mixed  or  compound  senutioo^ 

^^^V  which  giTes  rise  to  a  simpls  perception,     simitar  to  that 

^^^b'  which  would  be  produced  by  a  mecbanical  mixture  of  co- 

^^V  lourinf;  substances,  representing  the  colours  combined. 

^^B  3.  Objects  differing  in  ligurc,  and  similar  in  colour,  com. 

^^Bp  bine  their  figures,  u  objects  of  different  colours  do  their 

^H    • 

^^1  3.  Colours  in  their  association,  or  apparent  combtaation, 

^^P  by  double  rision,  seem  to  obey  a  kind  of  affinity,  trU^ 

renders  it  more  easy  between  some  than  between  others. 

Rfmoii  vtiy  B       The  explanation  of  the  first  fact  is  deducible  from  the 

•!'"''.'' ^^^^ common  laws  of  our  sensations.     Percaptioa  being  gene. 

t>7«coiiipauiid  rally  proportional   to  the  sensation,  and  this   to   the  im. 

MiMiisn.  pression  made  on  our  organs,  a  stronger  impression  mmtt 

occasion  a  more  lively  sensation,  and  consequently-  a  prtk 
^^m  portional  perception.    Hence  when  an  impression  i»  double, 

^^^k.  from  beiUK  recdrcd  by  both  eyes,  it  must   be  heightened. 

^^^K-,  The   perception  howcier  will  not  be  double,  because  we 

^^^E  distingnish  similar  imprcs.iions  with  difficulty;  and  under 

^^H*  the  tame  rircitmstances,  and  by  the  sameagenli,  we  are  aos. 

^^H  eeplible  of  impression  only  to  a  certain  dt^ree. 

^^H  The  farts  nvipecting  the  apparent  conibiuation  or  asio. 

^^^ft  ciation  of  objects  of  heterogeneous   colours,   by  artifidal 

^^pV  double  vision,  offer  screral  questions  to  be  solfcd  with  r^ 

^^^WkT''°*B'">>''P^'^'   to  their  cause.     The  first  and  cliief,  with  which  all 

f^fT"  ''''J"''the  others  arc  connected,  is  to  know  why,  in  these  expeti. 

when  both  ate  meuts,  a  double  heterogeneous  impression  does  not  occ^ 

teen  by  rath  gjg^  ^  double  perception,  as  vihen  we  sec  two  objects  with 
both  eyes  at  once ;  and  why  on  the  contrary  there  is 
but  one  perception,  as  whcnwesee  a  single  object  with  both 
eyes. 

Hjpothttesof       To  explain  this  common  phenomenon  of  vision,  phjsiolo. 

plijuoloi;i9ts     gists  have  iuTented  divers  hypotheses,    which  I  hate  at. 

onj  pevisi  .  (^.nipfg^i  j„  yg^^  j„  ajjply  to  the  explanation  of  my  cxpeii. 
mcnts.     Some  have  asserted,  that  percopfioa  was  simple  b 

UnioD  of  the    consequence  of  a  union  of  the  optic  nerves,  which,  being 
^  '    dependant  on  each  other  in  thoir  functions,  could  therefore 

T  produce 
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proditccooly  A  kin^k  pcrcL'piion  :  others,  that,  as  stoiiUr  and  in  opacitj 
■mpressiaiis  caiiiiut  be  diiliiigiiLHhcd,  we  hate  but  onti  per-  pf  "'"'^""o- 
ccplion,  though  there  asc  twu  impressions.    But  it  iteuy  to  ccpuDns 
scp  how  f»r  thcw  hj  pur  hcses  atc  from  affording  a  satisfactory  Jbeae  unia»i<- 
cTplanatitm  ur  thi' phciionienu  :  for  it  is  evident,  that,  bc> 
curding  to  the  one,  vu  can  iu  no   caae.  dislinguish  similar  ._ 

ubjfcU;  and  according  lo  the  other  it  would  be  impossible  J 

for  vn  to  beteniibk-of  Ihe  compound  perceptiatis  established  ] 

liy  our  ciperimcnls. 

Tiie  etpUnatioii  of  the  physiologists  who  tell  us,  ■,  veil  u  >*^^ 
that  perception,  being  reeeived  in  a  simple  subject,  I'S'eepitoi 
cannot  be  otherwise  than  simple,  by  no  meAns  elu-  ,eteni 
cidales  Uie  question.  Whatever  opinion  may  be  enter.  ""P'"  »ul>ject. 
tUDcd  of  ihc  cause  of  our  sensations,  it  is  certain,  that  Faculiji  of  mm- 
ve  have  within  us  a  power  that  lends  to  tndiiidaaliie,  ^"^ 
to  identify  with  our  being,  IhedilTertnt  sensations  we  expe-nrou 
rienc«  at  the  same  time.  Thus  in  apiece  of  music  wedo  ""'■ 
not  distinguish  the  sound  of  any  one  instrument  in  parti-uof 
cular,  or  the  effect  of  any  of  the  parts  that  compose  il : 
we  receive  only  ■  simple  perception,  resulting  from  these 
manifold  and  simultaneous  impressions.  Thus  two  dishes,  in  and  a 
wUck  the  reGiiement  of  luxury  has  combined  substances 
of  the  most  heterogeneous  nature,  oreaMuo  only  a  mixed 
tafte,  without  our  being  able  lo  distiagtiish  any  of  ibo^o 
of  which  it  is  compounded.  But  desirous  of  obtaining  a 
more  accurate  knowleilgc  of    this   faculty   of  ideutifying 

lultaneous  heterogeneal  sensations,  1  aU  F_vpr 
^sperimeola  on  (he  smdl  and  taste  analo- ""^'"""''""^' 
t,   and   this  by   means    of  hete-  tcarrdf  pncti- 
lours    of    equal    solubility   nnd"''''^' 


and   combining  sin 
teiaptitd  to  make  c 
goas  Iu  ihoi 
logcnous    111 
volatility. 

As  I  was  unable  lo  preserve  the  action    of  helerogenouj  Eipeiim 
agents  on  these  senses  sufficiently  distinct,  to  obtain  satis-  ""  '''•  '""""I- 
factory  result-s,  I  attempted  analogous  experiments  o 
•enw of  hearing,  which,  as  it  consists  of  a  double  organ 
likt?  (hat  of  siffhi.  was  better  adapted    to  my  experiments. 
I  took  two   leaden  speaking   trumpets,   covered    exteriorly  Appii»tu4, 
viih  wet  cluihs,  and  introduced  ihiir  extrouiiticii,  wrapped 
ruund  ujitj^^w,  uueiiUq  louih  car.     These  were  employed 
I  monocords,  which  1  ii 

duced 


Ij 


Wii» 
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diiccd  into   (hem,  so  that  tbe  sounds  excited  in  one  of  Utt 

nrgans  were  kept  distinct  team  those  excited   in   the  otlwr. 

S«uTHb  inprc!-  On  nuking  th<?  strings  of  these  little  instruments  vibrateit 

^t^,-I^id"'^">°  s*™*"  t''"^'  I  eonnnced  myself,  that  the  dilfereot  ll 

twnliiiip.  prcssions  produced    by  diftercnt  sounds   corabiifcil   in  Ae 

same  manner,  as  when  thcj  are  receired  siroultaiieoiuljrlpf 

the  same  ear.     The  monocords  timed  to  thirds,  fo units,  or 

fifths,  to  each  other,  produced  the  perceptions  corrcxpoBA. 

ing  with   those  concords.     I  know  not   whether  it  were 

prijtidiic,  but  these  concords  seemed  to  mt  better  umted, 

and  more  harmonious,   that  when  receiTed  b^    the  sine 

ear, 

These  facts,  and  nia.ny  others  of  a  simitar  natttre,  lean 

■^  no  doubt,  that  we  pnjoy  the  faculty  of  identifying  or  cani- 

bintng  helcrugcneous  sensations.      However,  _m»    we   eaa 

likewise  experience  a  distinct  perception  of  hcterojeneon 

Thiffiu-nlij      and  simultaneous  imprc^ions,  it  is  evident,  that  this  fa. 

tireunutaiiCCT.  '^""j'  "  ""'  *"  inherent  in  our  organization,  »  ta  be  iiide. 

pendent  of  certain  circumstances,  withont  which  we  cannot 

Insianec  in        produce  the  efTccts  that  characterise  it.     Thus  we  ccas«  ta 

experience  the  perception   that  results  from  the  appereit 

Combioalion  of  heterogeneous  colours,  when  the  objects  an 

I  at  too  great  a  distance  from  the  Tcrtical  plane  that  sepanta 

I  them,  or  of  too  great  extent. 

We *M 4>)j4eti9  These  circumstances  well  considered  have  enabled  me  to 
herauK  our  "^"ce  these  facts  to  the  common  laws  of  vision,  accord. 
Jwt^nmt  U  tng  to  the  theory  of  Bull'on  and  Condillac,  which  is  that  of 
jowi  )  ibe  ijip  majority  of  physiologists.  Objects  according  to  tfcfM 
philosophers  appear  to  us  single,  though  there  is  a  donU* 
representation  of  ihera,  one  at  the  bottom  of  each  tjt^ 
because  the  touch,  which  corrects  the  judgment  formed 
by  the  sight,  teaches  us,  tliat  the  object,  which  we  see 
aftpTwatd  from  double,  IS  notwithstanding  single.  Habit  and  experl.. 
'""'■  cncc  have  rendered  this  manner  of  seeing  so  necessary, 

that  it  is  impossible  for  us  to  change,  without  disturbing 
the  order  established  between  the  sight  and  touch.  But 
aaeirery  object,  that  produces  a  double  impression  on  there, 
tina,  is  necessarily  in  ihc  point  of  meeting  of  the  optic  axes, 
and  consequently  painted  on  corresponding  points  of  the 
fctina;  and  that  it  is  with  respect  to  this  correspondence  of 


I»IMENT«  ON    noCI 


as 


the  tmsgrs    on  the  two  relinu,  tiiat  the  hahit  of  judging  "■^'■fninpta 
HR  object  seen  double  to  be  single  is  establbhH  ;  an  object ^^^ut^ 
will  ippeu  double,   whenever  tliis  cnrre^pondencc  docs  nitt  <<"'  cantupoa- 
take  place.     Thi»  happens  when  we  \trKs   upon   one  *f  i.TiLLnsonibe 
the  eyes  in  such  a  manner,  is  to  deti^rinliic  the  impresjion  o*»'*»"»fo*t 
of  the  (mai;c  of  a  single  object  to  parts  of  the  two  rctiais 
that  are  not  commonly  acted  upoa  simultanenusly.     f'''*  respcmd"*'"' 
happened,  as  Cheseldcn  relates,  to  a  man  who  had  one  of  I'  Inmcdrnm 
fita  ryes  diitorled   by  a  blow  ;   and    he  saw  objects  double,  ''"'"^ 
till   bthit  and  expericnci'    had  done  for   the  new  points   of 
corrcipondcnce  on  the  two  rftinas,  what  they  had  before 
effected  for  the  points  that  corresponded  previuus  to  the  ae- 
rtdcnt. 

Double  objec(!i  will  appear  single  on  the  contrary,  when,  WfteedouMe 
their   imprejiion  bcin§  made  separutely  and  simultaneously  iinitebfineani 
on  corresponding  poinis  of  ihe  reiinas,  we  experience  the  ""^ '''""'"** 
»ame  impressions,  as  would  be  excited  in  us  by  the  picture  ' 

of  a  single  object.  This  is  what  lakes  place  in  onr  espe.  "  ■"  "• 
riments  ;  for  thetwoeief,  in  eonsequence  of  the  lertical  ,„„^„ 
plane  that  separates  them,  receivinfi  separately  different 
and  MiDultaneous  impressions  on  points  of  the  retinas  which 
are  Ae  fame,  or  nearly  the  same,  as  those  that  correspond 
by  babit  to  the  two  images  of  a  single  object,  must  exrile 
in  u>  the  idea  of  the  presence  of  a  single  object  only.  What 
rontinres  me  that  this  association  or  combinalion  of  the 
double  image  depends  on  its  being  depicted  on  correspond- 
ing points  of  the  two  retinas  Is,  (hat,  when  this  corres- 
ftondence  is  destroyed  by  placing  the  objects  at  too  great  a 
(Uitance  from  each  other,  or  by  giving  them  too  great  extent, 
the  auociation  does  not  take  place,  and  we  hare  a  distinct 
perception  of  the  images  of  both  objects.  This  in  fact 
mutt  be  the  case,  for  tlie  rays  proceeding  from  one  object 
to  both  eyei  necessarily  ob»erre  certain  proportions  of  cor. 
respoitdencc,  which  cannot  exceed  a  given  limit. 

The  superposition  and  apparent  motion  of  the  two  objects  The  m 
one  toward  the  other  is  an  illusion  produced  by  the  force  Jj)*^ 
of  habit,  which,  luring  coaMantly  taught  us,  that  objects,  o'beru)iU»> 
Ihe  double  image  of  which  b  painted  on  the  bottom  of  onr  """' 
mycty  without  exciting  a  double  perception,  are  placed  in 
the  point  of  meeting  of  the  Tisual  rays,  transfers  them  to 


trriSTf  or  tttiX  ox  THE  isi«ju.  ecoso«». 

Mr.  Berger  entercrd  it  at 31i.  41h. 

left  it  at -  »h.  &tm. 

■-  Weight  of  bis  body  when  he  entered       •      lOSlb.  2oz. 

fire  wiBUtts  after  he  Mine  out  .  104H>.  70S.  ^, 
On  enlering  he  felt  a  slight  burning  heat  at  tjie  OMtriii 
uid  round  the  nipples.  The  pers  pi  radon,  which  began  la 
ftppear  on  his  furehcad  in  fout  minutes,  flawed  cofuoudf 
from  all  i»rts  of  his  body  two  tiiinules  aftef.  At  cocaiiil 
out  he  felt  a  little  Weakness  and  cren  faiaincss.  His  ptilw 
the  instant  before  beat  128  in  a  minute. 

Ej'perimenl  IH. 
mSS8»-B    Tempcratore  of  the  room  at  the  bcgitining  -  228a  .g, 
at  the  end      .     .  225-'  -5. 
Mr.  Berger  entered  it  at     .    -     -     -     -     •4h.  32oi. 

left  ii  al      ......  4h.  39ni. 

hB  To*,  llp.  Weight  when  he  entered       ....       1031b.  15ox.  Sp. 

ten  minuter  after  he  r^me  out  •       IU31b.  Sos.  l|gr. 

OAer  effecis.        He  felt  a.  pretty  sharp  burning  round  the  nipples,    at  the 

I  nostrils,    and  even  all  over  the  faec.     In  four  minntei  he 

1  iv'as  covered  with  a.  copious  and  general  perspiration.  VTIien 

he  came  out  he  wa^  weak  and  ill.     A  moment  before  kc  «at 

not  able  to  count  the  beats  of  his  pulse.     Three  quarters  of 

an  hour  after  he  came  out  he  had  recovered  his  natu  ral  state. 

C»p»i:ity  "''"■      These  experiments  agree  entirely  with  those  reported  hf 

fen  i^rRitly  la    ^'f  Charles  Blagdcn  in  showing,  that  man  is  capable  of  en- 

iodividuati.       daring  exposure  to  very  high  degrees  of  heat  for   s  short 

space  of  time :  but  they  shaw  likewise,  that  there  is  a  great 

didercnce  between  indiriduals  with  respect  to  this  capacity. 

In  these  experiments  Mr.  Berger  supported  heat  much  better 

than  I,  as  appearA  obTious   on  comparing  Ihem.     On  the 

oilier  hand,  if  we  compare  them  with  those  of  the  English 

philosophers,  we  shall  lind,  that  they,  or  at  least  Sir  Chule* 

Bla^den,  suffered  much  less  from  the  heat  than  Mr.  Berger 

himself.     In  fact  in  one  experiment  he  endured  for  dgkl 

minutes  a  temperature  between  240^  and  260°,  without  «u 

^icrienclng  mure  inconTciiience,  than  Mr.  Berger  did  after 

staying  seven  mimUcs  iiia  temperaturcof  227"  -8.     Another 

time  Sir  Charles  Blagdcn  was  exposed  for  twelre  miantea  to 

s  he.it  of  299",  without  sufferiog  any  incoDTcnience  bat  t 

little  wear b ess. 

Mr. 
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.  Mr.  Delaroche  made  a  great  nambcr  of  expi*riineiits  too  Heat  npi  li^d 
on  the  heat  both  men  and  animals  are  capable  sf  euduriiig  in 
baths  of  hot  water,  and  in  yapour  baths  ;  un  the  influence 
heat  exerts  on  respiration ;  on  the  connexion  that  exists  be- 
tween  the  evaporation  of  the  perspirable  matter  and  the  fa- 
cnltjr  animals  possess  of  producing  cold;  on  the  inlluence 
of  heat  on  respiration ;  and  on  the  state  of  the  bodies  of 
i^nhnals  destroyed  by  excess  of  heat. 

lie  concludes  his  labours  with  the  following  obserTadons. 

Snch  are  tJiC  inquiries  I  have  made,  with  a  view  to  inres.  The  subject  not 
tigate  the  effects  of  a  strong  heat  on  men  and  animals.     I  exhausted 
coald  hare  wished  to  have  extended  them  farther,  and  ,ren. 
dered  them  more  complete:    but  the  time  such  a  labour 
would  hare  required,  and  the  difficulty  attending  It,  did  not 
permit  me.     I  cannot  therefore  deduce  from  them  geJieral 
consequences,  but  I  shall  briefly  recapitulate  the  results  General  rcsulti. 
they  aflforded  me. 

1*  The  object  of  my  'first  experiinents  was  to  determine  SmaU  animals 
(ke  defret  of  heat  requisite  to  destroy  animals;  and  from  14^0"!  or'efen 
them  I  learned,  that  small  animals  perished  on  exposure  to^iViOr  '2t, 
a  heat  of  144^  *5,  or  even  of  133^  '^5.     It  is  even  proba. 
ble,  diat  a  lower  heat,  but  longer  continued,  would  pro- 
dace  this  effect. 

3.  Mr.  Berger  and  I  confirmed  by  experiments  made  on  Extent  of  tbe 
ourselves,  the  faculty  that  man  possesses  of  enduring  expo-"''*^^.^^*"** 
sure  to  high  temperatures,  though  but  for  a  short  time  it  is  diffen. 
true.     A  comparison  of  these  experiments  with  each  other, 

and  with  those  of  Sir  Charles  Rlagden,  taught  us,  that  the 
extent  of  this  faculty  might  be  rery  different  ia  different  in- 
dividuals. 

I.  The  experiments  in  which  we  exposed  ourselves  to  the  Dry  heatbome 
mctiott  of  aqueous  vapour  enabled  us  to  verify  an  observation  ^^^  easily. 
of  Dr.  Fordyce,  that  the  sensation  of  air  loaded  with  va- 
pour b  much  more  painful  than  that  of  dry  air  at  an  equal 
temperature. 

4.  We  endeavoured  to  calculate  with  precision  by  weigh-  Perspiration  in 
ing  tlM  eiects  of  heat  on  perspiration.  The  loss  of  weight  [J^^tSf^ 
we  experienced  in  this  way  appeared  to  be  in  the  direct  ratio 

of  the  increase  of  temperature.  We  found  too,  that  the 
heat  of  aqueous  vapour  excited  perspiration  much  more 
powerfully  than  dry  heat.  5. 1 

Vol.  XYII.  Jult^  1807.  Q 
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34®,  immiscible  widi  water,  of  a  pleasant  smell,  and  power. 
fully  reddening  vegetable  blues.  No  particalmr  gas  wu 
evOWed  during  the  operation;  the  atmospberic  air  aloat 
being  displaced  by  the  gasiform  ether.  I  rectlfted  tUi 
ether  over  potash  purified  by  alcohol;  after  wliich  it  no 
longer  reddened  blue  vegetable  colours,  indicated  U®  bj 
the  areometer,  and  weighed  420  grammes. 
Durosier's  with  The  process  by  the  intervention  of  sulphuric  add,  poialad 
sulphuric  acid.  ^^^  |^^  ^^^  colleague  Durosier,    consbts  in  Introdadag 

500  grammes  of  powdered  acetate  of  copper  intp  a  taba- 

lated   retort,   and  adapting  to  it  a  Woulfe's   appavatis. 

600  Grammes  each  of  rectified  alcohol  and  snlplniric  add 

.    are  then  mixed  together,  and  when  cold  are  ppnred  throagi 

the  tubulure  into  the  retort;  heat  is  gradually  applied;  aad 

'640  grammes  of  acetic  ether  are  immediately  obtaiaed, 

mixed  with  a  small  quantity  of  sulphurous  acid.     Thia  edMr 

marks  on  the  areometer  S5|^,  powerfully,  reddena  ycgie* 

table  blues,  and  forms  a  precipitate  with  bacyleaor  lime 

water.     During  the  process  a  small  quantity  of  elastic  faid 

is  disengaged,  which  I  found  tabe  sulphurous  acadgai. 

Esnninttion         I  rectified  this  ether  with  50  grammes  of  potash  paiified 


whether  u  con- |)y  ^IcQh^].  ,njj    to  ascertain  whether  any  sulphuric 

Ik  ether.  existed  in  it,  I  separated  what  came  over  into  porfiois  o( 

50  grammes  each. 
Cnvityofthe       The  first  portion  indicated  on  the  areometer  31^,  tbe 
Jt'^ffS^'f"*^  second  28%  the  third  27^-,  the  fourth  26p.     These  dif. 
l«rio<U.  fercnt  products  together  indicated  28^,  and  weighed  535 

grammes.  ^ 

Gnviiyofsul-  To  find  whether  it  were  easy  to  detect  the  presence  of 
aceSc^rtlSr  sulphuric  ether  in  acetic  eth«r  by  separating  the  products, 
mixed  near  the  I  made  a  mixture  of  50  grammes  of  the  former  at  b^^^  the 
"***"•  thermometer  being  at  0,  with  200  grammes  of  the  latter  at 

25 <^.     The  two  ethers  thus  mixed  after  two  days  steadiaf 

indicated  30^. 

I  distilled  about  70  grammes  of  ether;  it  indicated  39*, 

and  had  the  smell   of  sulphuric  ether  very  perceptibly; 

whence  I  concluded,  that  the  mode  I  had  employed  was  Uie 

only  one  for  separating  the  two  ethers. 
The  two  kiiwU       I  afterward  subjected  the  acetic  ethers  to  the  following 
compared.         examination. 

1 .  They 
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1.  Tliey  were  botb  of  a  pleasant  smell. 

2.  Their  specific  graYity  differed  only  four  or  fire  degrees, 

3.  Tliey  liegan  to  boil  at  nearly  equal  temperatures ;  the 
first  at  SOf"  of  Reaumur  [144^''  F.]  the  second  at  46^ 
[r35|^]  making  a  difference  of  4%  [O"".] 

4.  Exposed  to  the  air  they  evaporated  slowly. 

5.  They  were  both  equally  soluble  In  eiglit  parts  and  half 
of  watar. 

6.  Sulphuric  acid  has  rery  little  action  on  these  ethers ; 
It  colours  them  slightly;  and  one  part  of  ether  and  one  of 

add,  Tery  completely  mixed,  cTolve  but  little  heat,  about  «  •   •: 

»•>  [fl7f".] 

7.- Nitric  acid  at  46**  is  powerfully  decomposed  by  these    . 
ethers,  a  con<tiderable  quantity  of  nitrous  gas  is  evolved, 
and  the  residuum  is  oxalic  acid. 

From  these  different  facts  it  follows,  that  the  two  ether* 
arc  nearly  the  same,  having  only  some  shades  of  differevco, 
which  do  not  affiHl  their  nature. 

Thus  the  process  propoMKl  by  Mr.  Parmcntier  appears  pre*  The  pfoee*    * 
ferable  to  that  of  Air.  Pelleticr,  in  being  Us  expensive,  re-  ^dd* 'iSinb^' 
quiring  a  shorter  time,  and  furnishing  a  larger  quantity  of 
ether.     But,  while  i  give  the  preference  to  this   process, 
I  am  far  from  subscribing  to  the  assertion  of  Mr.  Gehlen,  but  not  e»en* 
that  a  mineral  acid  is  necessary  to  the  formation  of  acetic 
ether. 


XIV. 

fmpdries  concerning  the  Oxidations  of  Iron  ;  by 

Mr.  Darso.  * 


XT  is  ten  years  since  the  celebrated  chemist,    Professor  Prouitiuppotts 
Proust,  struck  with  the  two  combinations  that  some  metal-  ")«t«li  lo  com- 
lic  oxides  form  with  acids,  and  reflecting  on  the  two  pro- gen  in  two  fixed 
portions  of  oxigrn,    that   unmetallic   combustibles  usually  PT^Jportioni 
take,  advanced  the  opinion,    "  that  metals  combine   with 
oxigen  only  in  two  proportions  :"  and  thoiic:h  several  chc- Others  th3  con- 
mists  have  since  maintained,    that   there  are   intermediary  '**'y- 

♦  Joornal  de  Physique,  Vol.  LXIII.  p.  292.  October,  1806. 

oxides ; 


oxides  ;  and  the  author  of  Chetnioal  Stftlkff  &M  ^mm  ^ 

farther,  asserting,  ^'  that  the  proporttobs  of  oorifCB  inilBd 

with  metals  vary,  from  tha-poiitt  at  irkidi  tiie  eomMmrtsa 

is  possible,  to  that  in  wiiich  4t  has  attaiood  Its  iil^MSt  is. 

gree ; "  Prof.  Proast  has  not  considered  the  facte  objectaito 

his  doctrine  as  snliicicHit,  and  persists  in  the  opiiiioii,  Ihat 

^atare  has  fixed  diese  two  invariable  terms  of  caigtaatioa. 

Though  I  consider  the  subject  somewhat  differcntlj  horn 

the  Mtidrid  professor,  I  have  a  high  of.>inioii  of  ta  iaboart 

and  observations,  aiid  incline  to  think  with  hin,   not  thit 

Bat  we  hm^     the  proportions  of  oxigen  are  invariably  dotonnltted  bj  mtm 
iiotficts  of  8^  ^       ^^^  ^^^^  ^^^^  ^f  ^^  f^^    ^^  ^jjj^j^  ^^^  opsaiop  of 

Bcient  accuracy  '  '  * 

to  determine    Hitermediarj  oxidations  are  founded,  have  ifotmll  the 
the  question.     ^^^  ^^^j,  ^  discussion  requires. 

Persuaded,  that  every  rescardi  tending  to  iliicidata 
^iiit  of  theory  cannot  but  be  of  great  ntllity  to  the  ad- 
vancement of  science,  I  proposed  to  myself -to  meke  aome 
ironi^ell adapt-  experiments  on  iron,  as  one  of  the  metals  best  sds^ilHl  ta 
«Mdwtb«iBTe»-^Q^  researches  :  and  I  shall  relate  them  in  the  or4trl  par- 
^.   •      '  sued  in  my  labours,  persuaded,  that  I  fould  not  adopt  a 

better  arrangement,  than  that  of  following  tho  ideas  thu 
0it^;gpifted  them. 
yew  okldfte  The  first  nieans  that  occurred  'to  me  for  diseov«rnig  «ew 

might  be  Ob-     oxides  of  iron  were,  1st.  to  treat  the  red  oxide  with  oxiirw 

luned  by  the  ,  r   .         i  ^^ 

aidofcompres-nizing  substances,  confining  the  expunsibility  of  the  oxigea 

sion,  lyy  compression.     As  experiments  of  this  kind  relative  to  the 

carbonic  acid  succci'dod  so  wetl  with  Sir  James  Hall,  I  had 

/9r  the  electrical  no  doubt  of  thus  increasing  the  oxigenation  of  ivon.     2dlj, 

oxhrwi^^"*  to  subject  iron  wire  to  cliircrent  discharges  of  electricity  in 
air  containing  more  or  less  b^igcn.  Previously  however  I 
was  desirous  of  ascertaining  how  iron  comports  itself  ip 
other  modes  of  treatment,  to  which  it  has  been  alfcadf 
subject. 

Oxides  bif  Calcination. 
Iron  calcintd  I  took  one  part  of  iron  filings  and  three  of  nitrat  of  pot. 
with  mire,  ^^  ^^j  powdered,  mixed  them,  and  threw  them  into  a  red. 
much  pafitd  ^^t  crucible.  After  keeping  up  the  fire  for  three  qnartars 
thioufh  the  of  an  hour,  I  withdrew  the  crucible,  and  found  a  great  part 
cfttci  e.  ^^  ^^  potath  and  oxide  of  iron  had  passed  through  it.     The 

mixture 
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ire  when  cold  oxbibitcd  a  brown  mass,   with  a  few 
green  and  iridescent  spots. 

This  mass,  pounded  and  washed  repeatedly  with  boiling  The  oxkb 

water,  to  diTest  it  of  its  alkali;  afforded  me  «  brown  p<yy9^^J^^zF^P^ 
-        ■  ,  .  ,       . '  '      r         uc,  and  not 

^er,  strongly  attracted  by  the  magnet,  and  not  soluble  in  solablr  in  cold 

cold  muriatic  acid.     Heated  with  this  acid  diluted  wiA  a°^»™^««**^ 

little  water,  it  afforded  a  colourless  solution,  f^om  whic& 

alkalb  precipitated  a  blackish  brown  oxide,  fliat  didnotOiaolradaaa 

alter  by  exposure  to  the  air,  .and  at  t^e  expiradod  of  i  f^£?5!^**' 

minutes,  had  acquired  so  great  a  cohesiVe  force,  as  to .  be 

Insoluble  in  cold  muriatic  acid.     When  dried  in  the  air  7t  .1 

was  magnetic,  and  indeed  retained  the  same  characters  if  . 

before  it  was  dissolved.  *  .   *  ■ 

As  the  loss  prevented  my  calculating  the  quantity  of  otf* 

Ifen  in  this  magnetic  oxide,  while  its  colour  and  magnetism 

Ifd  me  to  conclude,  that  it  contained  less  than  the  red,  ob^ 

.tained  by  calcining  iron  filings  alone,  I  proposed  to  t^  this 

nethod,  sejiing  the  moment  when  the  magnetic  oxide  should 

be  formed.     Accordingly  t  put  into  a  crucible  lOO  graini 

of  iron  filings,  and  after  having  kept  them  half  ati  hour  In  imi  filing  cal- 

a  brisk  heat,-  stirring  constantly,  T  withdrew   them,    and *****■***'••'  ' 

found  the  weight  120  grains.     I  observed  on  this  occasion, 

that  each  grain  of  the  filings,  though  covered  with  a  stratum 

'  of  oxide,  contained  a  metallic  nucleus ;  and  in  order  to  ex^ 

pose  the  metal,  and  accelerate  the  operation,  I  tritnra&d 

these  half  oxidcd  filings,  before  I  put  them  again  on  the 

fire.     On  continuing  the  calcination,  and  trying  the  oxide 

occasionally  with  muriatic    acid,    I   found   the  magnetic 

,*  I  fancied  tliis  at  the  time  to  be  a  peailiar  oxide ;  but  I  after- 
ward  pfiTcived,  that  its  colour  and  magnetiim  arose  from  tlie  con- Cause  of  th« 
centriited  state  of  the  solution  and  of  the  alkali  with  which  I  precipi-  co^ow'  and" 
tated  h ;  since  if  I  diluted  the  alkali  with  water,  or  used  lime,  stron*  '"^"^ 
tian,  or  barvtes  water,  the  precipitates  were  entirely  red. 

On  mixing  green  and  red  solutioiis  of  iron  in  a  certain  proportion 
tliat  may  be  found  by  trial,  we  likewise  obtain  black  magnetic  preci-  other  nafoetii 
pitates,  that  do  not  change  on  exposure  to  the  ik :  buf  the  two  phe-  oi^ldes.  •  r 
liomena  must  not  be  cotjfouudcd  togeth/ET,  fer  there  are  magnetic 
oxides,  that  do  not  contam  an  atom  of  green  oxide.  The  green 
'salts  of  iron  too  may  be  precipitated  to  at  to  be  black,  magnetic^ 
'  and  vncbanges^le  by  tlie  ai'r. '     *      ' 

6  oxidf 


224  OZIOATIOVS  Of  lEOy* 

Magnetic  from  ozid«  Rucceed  the  green,  when  the  100  grains  ]ia4  ftbsoilwi 

Tnis  experiment,  which  I  repeated  serera]  times,  always 
;,  atioraed  mc  the.same  results,  except  that  sometimes  I  fo«B& 

dom«t?mett  a  few  t^uBOrcdth  parts  of  red  or  of  green  oxide.  It  b 
BwleV^*d  ohnouuly  impossible  howeTcr,  from  Tarious  circumstances, 
with  it.  ^h^^  e^ery  particle  of  the  iron  should  be  equally  exposed  to 

,;. ..  the  action  of  the  air  and  the  caloric. 

S«d  a#Y  fiot"         On  carrying  the  calcination  so  fair,  that  100  grains  had 

•sST*^  ''^  .taken  up  38  of  ozigen,  the  precipitates  were  entirely  red, 

without  exliibiting  any  trace  of  magnetic   oxide.     From 

tosjmitionn.  this  term  to  that  of  45  or  50  the  oxigenation  was  rcry  slow, 

and  iiCQuid  have  been  impracticable  without  an  increase  of 

A^^^SS*****     heat:  by  raising  the  fire  however,  and  renewing  the  air  br 

means  of  a  pair  of  bellows,  I  carried  the  oxigenation  as  fm 

as  56. .  This  operation  is  very  tedious  and  tiresome ;  batn 

api^aratus  to  save  the  trouble  of  renewing  the  air  might  ek 

Sily  be  contrif  ed,  if  the  excess  of  oxigen  were  of  any  adran* 

^         t^e  in  phykic  or  the  arts. 

Aniheo::UlBi       J  treated  this  oxide  at  56  with  arids,  and  afterward  prtc 

SSSloUcr**'  .^i*'**^***  »^  ^y  *****  a'^"**»"*  *"^  alkaline  earths^  I  lilLeWiss 
added  to  its  solutions  prussiates,  gallatcs,  and  phosphafes  ; 
to  see  if  I  could  discover  any  properties  distinguishing  it 
from  the  oxides  that  had  preceded  it.  My  trials  however 
\verc  ill  vain,  as  1  might  have  expected,  since  those  at  38, 
40,  45,  and  18  had  atiordod  me  no  characters  to  distingnisk 
them  from  unc  another. 
Redness  and  The  only  dillcrcnco  1  observed  among  these  oxides  was, 

ow^  to  pro-    ^^^^  ^ke  red  colour  became  mqre  decided,  and  the  magnetism 
p<Htinnof        weaker,    in  proportion   as   the  oxidation   advanctsd:    but 
'  these  properties  depend  more  on  the  difference  of  the  conu 

pactnes^  or  density  of  the  oxides,  than  on  their  proportion 
of  oxigen.  * 
Different  salu       This  conformity  of  the  properties  of  oxides,  among  which 
owUiTtrTdlf^  theditlerenceof  the  proportion  of  oxigen  ejitends  as  far  asSOi, 
ferciiceof  the   or  even  40  hundredths,  as  I  shall  show,  proves  the  error  of 
requiring  the  formation  of  a  djfTerent  salt  as  characteristic 
of  each  degree  of  oxig9nation.     Jn  fact  too  extensive  an 
influence  on  the  oxides  of  iron,  and  I  believe  on  all  the  me. 

*  See  the  Note  /lubjoincd  at  the  end  of  this  Memoir. 

tailic 
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tallic  o^df^i,  has  been  ascribed  to  oxig^n.  lE  has  Seen  sup- 
posed, that  ;itl  tifC  pi>  pcrtios  of  oxides  of  Iron,  both  che- 
mical and  physical,  a.e  owing  to  oxigcn ;  while  on  the  con- 
trary," from  my  obserTations  I  am  induced  to  beUere,  that 
its  part  is  so  passive,  as  to  giro  it  a  claim  to  scarcely  any  of 
those  pro)tertics. 

Notwithstanding  the  uniformity  of  the  circumstances,  to  Oxides  vaiiaui 
which  I  had  subjected  the  iron  in  its  different  calcinations,  ""<>«[«»"» 
I  observed,    that,   when   \0()  grains  had  taken  up  28  of 
•xigen,  the  oxide  was  sometimes  entirely  magnetic;  while 
at  other  times,  having  taken  30  or  3!2,  it  allbrded  a  very 
deep  and  extremHy  homogeneous  green   precipitate;  and 
lastly  that  at  times  the  red  oxide  occurred  by  anticipation 
at  28  or  30.     As  I  was  prejudiced  in  favour  of  the  less  or  Most  phi 
greater  difisibility  of  substances, 'on  which  I  belierc  most  "'«"»<l«'P«|n* 
pheaomena  depend,  I  did  not  hesitate  to'uscrib6  to  this  ^j] j^y  ^  ^^  * 
caaie  the  results  1  had  obtained :  but  to  satisfy  myself  on  stances. 
this  head,  I  took  300  grains  of  iron  filings  of  three  diff:*rent  Expert mentir 

densities,  and  each  portion  less  dense  than  that  1  had  before  Ta*^  ft'*"**  ^ 
;       _  *^  .  ......  diftcient  denial 

employed,     l^t  us  suppose  the  ratio  of  their  densities  to  ties. 

haTe  been  at  1,  2,  3.  1  subjected  to  calcination  the  100 
grains  of  the  most  dense,  removing  them  from  the  fire  every 
ton  minutes,  to  triturate  them  in  a  mortar.  At  the  end  of 
half  an  hour,  and  having  been  triturated  thrive  times,'  they 
had  taken  up  24.70  of  oxigen,  their  colour  was  become  al- 
together red,  their  magnetism  was  very  weak,  and  dissolved 
in  muriatic  acid  they  afforded  red  preci})itates  like  o\ide  at 
56.  I  repeated  the  same  experiment  on  1(X)  grains  of  the 
second  degree  of  density,  and  when  they  had  taken  up  21 
of  oaigen^  the  oxide  displayed  the  same  properties  as  the 
preeeding.  Finally  I  subjected  to  the  same  proof  the  last 
100  grains^  which  were  extremely  fine,  and  which  I  had 
preYiously  sifted,  that  their  density  might  be  more  uniform ; 
bat  instead  of  taking  them  from  the  fire  every  ten  minutes, 
I  triturated  them  every  dre^  to  diminbh  the  action  of  the 
oxigen  as  much  as  possible.  In  the  space  of  a  quarter  of  Oxides  limil^ 
an  hour  they  had  taken  up  15  of  oxigen,  and  the  propertl««s 
pf  the  oxide  were  the  same  as  those  of  the  two  preceding*. 

Thus 

♦  Som'.'timcs  Ihey  rontain  2  or  3  per  rent  of  green  oxide,  which 

ii  not  perceived,  and  which  it  i^  difticult  to  vk^pamte,  even  though 

«  it 


ojipiTioNS  pf  mow. 

TJu)|  w?  b^f  a  red  oxide  of  iron  pi^f  in  A^t^F  pi?"*^ 
which  gircs  i^  (iDe  blue  with  alkaline  prussiatf»,  h  pr^mi- 
tated  black,  or  rather  of  a  tcrj-  deep  blue,  b^  gfljs,  andup 
not  disUugiiishabli'  from  the  oxide  at  $0,  at  least  by  tofM 
Lbe  means  bilhcrlo  emplojed  for  this  jmrpoiie. 

AH  these  facts  prora  the  Bagarity  of  the  learned  *n(W 
MMnhiuT  "'  *''°  S(8lir»,  when  he  sajs,  not  from  declire  attragtiofii, 
but  from  thf  properties  of  oiigta  and  metals,  tfiat  l^e  jtro- 
jioriion  of  oxigcti  to  metal  may  rary  from  the   poii^l  tf 

»^bich  the  combinatioa  is  possible,  to  that  in  which  it  bit 
attained  in  highest  degree,  and  thai  a  multitude  of  citcuD- 
ttaoccs  uiay  chcrk  6t  Increase  the  proportion. 
I  did  oot  carry  this  cxperiraent  farther,  but  1  copcciTe, 
that  by  favouring  the  di>iaion  of  the  iron  by  all  po;uJb> 
I  means,  and  at  the  same  lime  opposing  obstacles  to  (he  it- 

?ei^aptred       tion  ^  the  oxigen,  we  might  obtain  red  oxides  of  ironjrijb 
finr""  ""'^  0  or  8  per  cent  of  ox'rgen.     And  who  knows  w'lethct 

by  presenting  the  action  of  this  priacijilu  altqguthvr,  ai 
imlimniotiibleiniglil,  not  obtain  poivdtrs  of  iron  Bolublc  withont.  elfei. 
uur'ucUic  •es'^ence  in  acids,  and  enjojing  the  same  properties  n 
oaidud.  ox^es?  for  my  part  I  am  the  more  periiiiaded  of  it,  at  1 

fay  little  regard  to  the  principlf.  generally  received,  ihu 
O'hersiMili  metals  must  be  previously  coriibined  uith  uiigcn  before  (lirT 
ihenme.  ^j])  „aite  wiih  acid*.     I  eonsidcr  the  oxidation  rAther  ^s  * 

II  co'isequcitce  of   the  means  ne  employ  to  divide   the  met^s, 

■  ^nd  reduce  them  to  the  degree  of  fineness  niiuired  for, the))- 

■  _  solution  in  acids,    than  as  an  indis  pen  sable  condilion'of 

W  their  solution.     On  this  subject  I  intend  to  make  >onic 

researches,  and  I  may  then  e.xplain  the  motires  tbpt  ohl^ 
'  pie  to  Tjueslion  tliis  principle. 

VsvluKtf  Before  finishing  my  report  roneeming  the  (fxides  qf  iron 

ti«u«'lfTl'.oe''J' *'*'""*'''*">  I  WO"''*"'*'' to  wake  one  remark  respecl- 
oxidM  owiug  >  }ng  ihcir  most  intcfestiog  application,    their  medicinal  nsc. 
Jt  i»  not  yet  known,  whether  liicse  owe  thojr  Tir;t\ii's  to  the 

Lirun  or  to  the  oxjeien  ;  and  as  the  proportions  of  tl^csc  in  _tl^ 
various  preparations  of  this  raetal  are  undcicrmincd,  we  are 
wholly  ignorant  which  dcserTes  the  prcferince;  ^his  there< 
torn  is  an  object,  diat.merits  a  careful  invcs ligation. 
(To  be  continued.) 
it  i>  known  to ,  be  present.  DigKlion  for  half  an  hour  Itowern-  in 
vwy  dilute  muriatic  add  will  dissolve  il,  or  raiher  ihc  iron  it  con- 
tains, nilltout  allacking  the  red  oxide. 
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^.  Jf£9»ov^s  Method  (^  blading  Rqc^s. 

information  respecting  the  blasting  of  roclcs  girea 
In  onr  Joarnal,  Yol.  nt.  p.  ^30*,  has  not  only  been  con« 
Tcycd  to  France,  bvt  the  process  has  been  followed  there^ 
imd  dlfercnt  experiments  niadc  on  It.     !llr.  Badnd,  an  en-  Rocfc*  bla jtei 
gineer  employed  in  cxecntlng  that  part  of  the  road  from  i^^iueriand^ 
jhrnplon,  which  extends  along  the  south  shore  of  the  Lak^ 
«f  Geneva,  has  arailcd  himsdf  of  it  on  that  occasion.    He 
lised  the  common  chargie  of  powder  tiiere,  which  is  sufficient 
to  iill  one  third  of  the  hole,  and  at  first  filled  the  rest  of  the 
kole  with  sand.  This  quantity  of  sand  he  diminished  gradu- 
UT^,  till  he  found,  that  two  thirds  as  much  as  the  powder 
were  sufficient.      Braii,  saw-dust,  ashes,  and  other  light  Bran,  53w.dii5f» 
pulrerulent  substances,  substituted  instead  of  sand,  P*"©- JJJ^^^JT^  J^^^.*  *' 
duccd  the  same  effect*  Mis«. 

Set ipral  mines  thps  charged,  and  made  with  various  de- 
grees of  inclination,  in  single  blocks  of  stone,  and  knotty 
jtrnnks  of  trees,  succeeded  as  completely,  as  if  they  had 
.been  stemmed  with  the  greatest  care.     But  the  success  was  FaiU-d  in  tite 

jiot  so  uniform  in  the  mass  of  the  mountain  itself,  com-*^***^"^^**^-^ 

mouutxii. 

posed  of  a  blackish  siliciferous  limestunc.  In  this  case  the 
explosion  frequently  took  place  without  affecting  the  rock, 
^t^oagh  the  bole  was  sometimes  filled  with  gunpowder  two 
tbirdf,  or  even  throe  fourths  of  its  height  f 

Thefie  results  are  scarcely  consistent  with  those  obtained  Sucr.^leA 
by  Mr.  de  Candolle,  in  the  works  carrying  on  over  Mount  *^*'^*^YJv'^. 
Ccnis^    This  j^entleman  has  seen  the  blasting  with  sand  ex- 
ecuted with  success  repeatedly,  not  in  separate  blocks,  but 
in  immense  rqcks.of  a  micaceous  lime-stono  sch'iSt.     Some  with  a  email 
of  the*©  mines,  charged  with  two  ounces  of  powder  only,  ^^^      ^^^ 
produced  as  much  effect  as  if  they  had  had  the  usual  charge^ 
vhich  is  double  tha:t  quantity. 

«  See  also.  Vol.  XII.  p.  00. 

t'rhe  failure  in  .these  instances  may  obvioasly  Jbe  ascribed  to  sd 

jarge  a  portion  of  the  hole  being  filled  with  gunpowder,  the  sand 

i>eing  forced  through  the  xeinaining  ^Iiort  space,  before  tlie  re:>i:>t* 

ance  ofiered  by  the  solid  rock  could  be  overcome.    The  next  para* 

gQDh  confirms  this.    W.  N. 
^  This 
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AtFacyit5ac-      TbU  mstfaod  hai  likewise  been  tried  attfacminei  of  Pe*fT. 
Titeblixks"'bui^''  *  separate  block  it  was  completely  successrul ;  bot  it 

t'd  was  not  so  in  the  solid  rock.  Eight  or  ten  holt*  3  cent. 
(11-8  lines)  in  diameter,  and  3  or  4  dec.  (IS  or  I&inchn) 
deep,  were  liored  al  the  same  time  in  the  Tein  ilsalf.  Some 
were  charged  in  the  old  method,  others  in  the  new,  putting 
into  each  (he  quantity  of  powder  judged  to  be  suflicUnt  hj 
the  workman  himself  and  rarying  from  S  to  9  dectgramtan 
(S  to  3  ox).  All  the  holes  glcinmed  in  the  old  way  blew  np 
the  rock ;  those  covered  with  sand  did  not  cTen  split  it,— 
Some  of  the  latter  were  charged  in  the  same  way  with  1 
double  or  triple  quantity  of  powder,  so  that  it  occupied 
iialf  or  two  thirds  of  the  hole,  the  remainder  being  filM 
with  sand ;  and  the  explosion  again  took  place  without  mj 
:  effect  on  the  rock.  The  same  boles,  which  had  resisted  tUt 
double  trial,  being  charged  again  in  the  old  way  with  tiM 
uiiial  quantity  of  powder,  produced  a  complete  fraffnre. 
Ferha)ji  ilie  ef-  From  ihcsi'  trials  we  should  be  led  to  conclude,  thai  the 
th^'um^wd"*^  new  process,  though  very  good  for  blasting  rocks,  will  not 
alwnys  succeed,  when  applied  to  the  solid  rork  of  a  moun. 
fain,  which  generally  presents  itself  bare  but  in  part ;  xai 

».  still  le%s  in  the  interior  parts  of  mines,  where  the  points  of 

contact  arc  more  numerous.      There   ^eems   to   be  a  lioit  of 
resistance,  beyond  which  we  cannot  go  by  the  new  nietho<^ 
as  we  may  by  the  old. 
Ad  improve-         PrnfO.HNor  I'ictel  has  proposed  another  improTemenf.     It 
meoi  hjr  Mr.     j^  ^y^,[|  iLnoj^n^   that,  in  military  operations,   by  makiDg  the 
^^_  r  capacity  of  (he  chamber  of  the  mine  equal  to  four  timet 

^^■^  the  bulk  of  the  powder  employed,  a  less  concentrated  ci- 

^^^P  plosion  is  produced,  but  more  destructive  at  a  distance,  than 

^^^K  if  the  wadding  were  in  contact  with  the  powder  itself, — 

^^^K  Muskets  too,  and  cannons  are  daily  burst  by  leaving  a  space 

^^H  between  Ihe  powder  and  (he  wadding.     Now  in  working 

^^r  mines,   this   lateral    explosion  is  exactly  what  is  wanted  ai 

Leiiing  a  ta-    strong  as  possible ;  it  is  probable  therefore,  thai  it  might  be 
'"is  *"""  ""■  obtained  with  less  powder,  by  leaving  an  empty  space  bi'. 
Gnat  lOTing  br^"'*''^"  "■<=  wadding  and  the  powder.     This  method  is  said 
toh^vesavedxeveTuI  thousandcrownsauDually,  bydiminbh- 
ing  the  consumption  of  powder  to  that  amount,  io  theniim 
of  the  llarti. 


Gnatn 

■his  in  t1 
HarU. 


J 
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Ir.  Pirlet  accordingly  recumtDcnds  lo  those  vtho  are  en- 
gaged  ta  mining  a  coiubinatioD  of  the  two  methods  ;  ;une  of 
wbicb,  the  blasting  trith  xaiid,  would  give  security  lu  the 
minen ;  the  other,  a  pftrliaj  vacuily,  would  sa»e  jiowder,  Hi»m«thod. 
This  ouywiily  be  effected,  by  iutroducing  into  the  hole,  after 
the  ponder,  a  rylinder  or  cartridge  of  paper,  open  at  one 
end,  and  with  a  small  hole  in  the  other,  which  is  to  be  placed 
uppMmoKt,  to  admit  the  priming  straw.  Over  this  the'sattd 
nuy  be  poured  in,  and  tlina  a  Tactiiim  of  two  or  three 
incbei  between  it  and  the  powder  preserved. 

Mr.  Giltel-Laumont  suggests  another  additional  eontri»-  GillctLiu- 
«nee.     He  thiaks.  if  the  hole  be  »crtieal,  or  not  much  in-  p,o,oii„|] 
cliaed  from  this  direction,  a  more  forcible  concuasion  might 
be  given  to  the  rock,  by  loading  the  sand  with  a  heavy 
weight.     To  effect  this  he  would  introduce  into  the  hole  an  A  h»<y  wait 
iron  cylinder,  with  a  lateral  groovo  for  the  passage  of  the""" 
straw,  and  surmounted  by  a  heavy  mass  of  iron,  being  a 
continoatioo  of  the  cylinder.     This  he  supposes  would  add 
greatly  to  the  resistance )  and  the  same  piece  of  iron  would 
■ene  repe&tedly  for  the  same  purpose,  as  it  could  not  bi> 
blovo  far,  and  therefore  would  easily  be  found. 


^Hk;  of  a  Letter  from  Mr.  Geblev  to  J.  C.  Dclame. 

^^^  TUERIE.* 

IfB, 

YOU  are  acquainted  with  the  observations  of  Sir  James 
Ilali  on  the  effects  of  heat  moditied  by  compression +;  but 
Mr.  Bncholi  has  just  written  to  me,  ihat  pondered  chalk  -  ■    ■ 

may  be  converted  into  a  substance  analogous  to  marble  '*'■' 

willioitt  compression. 

Wanting  to  prepare  some  quicklime,  he  put  four  pounds  Chslk  OiMd 
and  a  half  of  pure  washed  chalk  into  a  Hessian  crucible,  J^^^^  """' 
which  he  covered  with  a  brick,  and  exposed  It  in  a  wind 
furnace  for  an  hour  to  a  bright  red  heat,  not  gradually 
raised.     On   examining  the   contents  of  the  crucible,  Mr, 

•  Joomal  de  Physique,  Vol.  LXIII.  p.  238,  Sept.  ISOrj. 
t  See  Journal,  Vol,  IX    p.  S8;  Xtll.  p.  3?8,  38|;  md  XIV. 
p.  13,  113.  IStt,  30S,  3U. 

-  Ouch  oil 


Bnehoh  Tavmi  it  contracted  one  sitth.  The  dMHt  on  At 
•urfico  and  Kext  the  tides  a(  iIir  croable  «*>■  q«icUbK  Id 
the  depth  of  a  lino ;  bnt  tbU  <vi»  fo)lou-4>4  Mlfflosl  (o  Ab 
enitre  by  Umnrj;  aillirring  stronfty  to  each  athcr }  tbj 
hard  and  solid,  hair  fnicd,  aild  of  z.  ycllowlill  wUte  (»■ 
lour,  with  a  reddish  tnia;c  scftrcHy  porc«'pl)bla.  Tli«[r  bu4- 
OCH  vru  so  great,  that  hero  and  Ihere  they.  woal4  icnM 
gtau;  utd  Ahtnr  softening,  or  incumplete  foslon,  whidt  hid 
taken  place,  w»  very  Ftidcnt,  notwlthmnd[ii|;  tliett  tari. 
rarfono.  Under  this  ichiHtosc  nia«<i  iru  anotht'r,  «Kt»«J. 
Ing  ta  ih«  bottam  of  thu  erarible,  i*hlch  bore  utit]  More  de- 
ctdtd  mai-kt  of  rution.  It  was  broktti  into  st-tvn  or  eigki 
pfeCM,  which  ethiblred  a  pcrf<'MIy  Btiiootli,  flAtldied,  «b- 
chotd  fracture;  were  so  tiird  in  tome  parts  on  lh«;lr  ed^ 
as  to  cot  g^Hti,  and  so  solid,  an  to  rrqnirc  a  pretty  itogi 
ttrohe  M'Etti  a  hamnibr  to  breek  thcsi.  SmtH  fngamn 
were  En  loitte  degree  or  Cren  quite  transparent. 

Oh  dissoWiog  liiis  fuB«d  chalk  in  mnriatii^ -*tM,  U  M 

«ao«  of  carbonic  acid,  of  which  before  it  was  bruited  itglil 

01110-43.    The  acid  6xhibiii>d  tcself  with  alt  it«  distteWv 

istic  properilm,  and  li&d  not  nndei^^one  thelMst  KlterMM 

ffin       Mr.  Biicholz  has  shfwn  too,  (hat  the  magnetic  iron  itoM 

'">-  of  Siiht  iiiCtmaiiv.  Is  IriJti  dT  a  maximum  of  ozid&lion,M 

in  the  slate  of  red  oiidc.     TJiis  appears  singular,  oa  |t  hn 

MthiVtO  been  supposed,  that  the  magnetic  property  i*  coi- 

fined  to  the  black  itiidi',  and  is  destroyed  by  an  cxccM  n/ 

oxigen;   oeit  h  according;  to  Mr.  Ilalchett  by  mi  excew  of 

kulphiii-aiiil  of  carbon,  and  pnlmjis  of  pfaosphortis. 

a.        The  s^ime  clicmisl  has  analysed  the  hyalite  of  Frowkfott, 

"     oV  ^nlclntc  cak'ejlony,  and  found  in  It  Qutlijng  hut  silci. 

Ite  had  a  loss  )iowev[.'r  of  7  per  tent,  probably  therefore  it 

contained  also  an  alk^ili,  which  he  was  not  able  to  examine 

ttito,  for  want  of  a  larger  iji^oatily. 

r  Mr.  Kltiprotl  has  an^^jsed  a  new  fossil  from  Virirgla(b 

.tA5!(iria,  wTiicIi  aOorded  chromat  of  iron,  mixed  nith  a  fii- 


k 


ttaied  talc  in  enrred  lanii 
red,  and  a  peach.blos'on: 
Mr.  Ila(|net,  of  Crac 
gical  works  in  much  csi 
nienuMr  on  the  formatic 


eo'h 


was  tinged  of  a  cochiawl 

by  the  chrome. 

',  the  author  of  svveml  geolo. 

:n,  has  rommiinicaled  t«  lae  a 

of  j;nn  :&ints,  atii  ibe  dibrnt 

^tuatioi* 


» 

•ituatioQS  ia  which  ih^  ttt»ioiM.  He  thinki  them  of  veiy 
t^eent  oHfiii,  ifnce  they  odtur  only  'm  calcarMUt  moUAtnint 
4ti  tedondhrjf  fonmitioily  and*  near  their  surface ;  and  bf^ 
rfUi^he  has  foiiad  in  these  Ai^tintains  petrified  reota^  wod4i 
Md  mrima)  tabstanocts.  In  sereral  fragments  he  htfs  Hit 
NHI&  rikbtf hSoidal  eryslSils  piutfiBg  in  gradation  from  carbon*  ' 
tfW  of  lltttetA  neirij  f>nre  silex. 

Ymi  wilt'iftid  likewise  in  ray  joanial  a  paper  b^  Mr.  Bit^  Muriatic  zcH 
1»y  cotfMrning  the  murtaBc  acid  and  soda  foratad  by  the  ^^'^^'' 
two  poles  of  the  {^le.     He  is  pursuing  his  eiperimGots  on  ism. 
lis  subject ;  and  Messrs.  Berzelius  and  HisingiBr  are  doing  the 
r,  for  they  observed  the  formation  of  these  in  1802, 
aa4  consequently  before  PaCcchiaoi. 


Jluiographs'from  SionJe  Stocks. 

Jk  methbd  of  printing  from  designs  made  on  stone  was  Printing  from 

fawstioMd  in  the  last  Tolome  of  our  Journal,  p.  158.     I  ^^^i'^P^  o^ 

'  T  .  Stone. 

jift  Informed,  that  the  circular  letters  from  a  snuff  manu« 
fKtory  at  Ofienbach  to  its  correspondents,  are  printed  in 
tfils  mhntaer;  aadlJhata  Mr.  Ileuter,  apainleri  pf  JBerlia^ 
thoiattotOr.. 


»'     ■       ■•!     '««» ; 


^4jCt  <if  Swimming, 

A  society  has  been  formed  in  Denmark  for  istiproTing  and  Swimming  f» 
extending  the  knowfe^ge  of  ttc  sirt  6f  swimming;  an  art^^^ "*  ^^'^^ 
ii'ttainVy  it  ^kt  uBIity  wKh  r^s^iefct  t6  hcalih,  d^itliAess, 
!l^  ssife"^,  'ilia  liiii^ftiiilarly  ViQu«bl6  to  a  maritime  dMWA. 


bescripiion  and  dhart  of  the  Faro  Istahtts. 
Mr*  LoKTENoERN,  a  distinguished  officer  in  the  Danish  Chart  and  <!»• 
nETy,  has  lately  published  a  new  chart  of  the  t*aro  gland's.  p^JJ^^Sial,^ 
A  particalar  and  interesting  description  of  this  little  kdoW^ 
poxtkm  0^  the  Danish  dominions  is  giren  with  It 

Smntifi$ 


tss 


iCIEKTIFIC  mjEWM* 


^dem^tu:  ex.  .  AN  expedidoii  has  been  filled  oat  from  KaalBcl»tlui  tt 
g^  from  ^^  Cq^^i^  ^ j  Alctitian  isiande^  mnd  tlie  North  West  ooail 
of  Amenca,  the  objects  of  whicb  are  endroly  icieiitifie. 
Mr.  Redowski,  who  accompanied  the  embassy  from  the 
coart  oi  Russia  to  Pekin,  as  botanist,  is  placed  at  thehesd 
of  it.  An  astronomer  will  sail  with  him  for  the  purpose  of 
«  making  obserrations,  but  his  name  is  motmentioned,  or  that 

of  any  other  man  of  science.    The  voyage  is  to  be  of  thres 
years  duration. 


Rockets  discharged  by  Eledridty. 

ApplWation  of       THE  14th  of  February,  at  two  o'clock  in  the  aftemooa, 

electricity  to     ^|   Bouclie  made  an  experiment  in  the  Jardin  de$  PUmia 

dtfchirge  can-  *^ 

at  Paris,  to  try  the  etfect  of  electricity  applied  to  gun  bat- 
teries. Instead  of  guns  he  had  filed  about  one  hondred 
rockets  on  long  sticks,  disposed  in  the  garden.  Therockdi 
were  all  connected  by  an  iron  wire,  and  the  same  S|Huk 
caused  them  all  to  explode  at  the  very  same  Instant*  TIs 
concourse  of  people  was  Tcry  great,  the  weather  befag  n^ 
markably  fine.  This  new  invention  is  not  intended  to  ii- 
crease  the  destructive  powers  of  those  formldaUewenpoof; 
but  it  is  expected  to  afford  the  means  of  using  them  withost 
exposing  gunners  to  the  fire  of  the  enemy. 


Jmperfectiont  of  Alegar* 

Premium  for        VINEGAR  made  of  beer,  properly  called  stfe^for^  con. 

theimprofe-     gtantly  retains  a  mucous  matter,  which  prevents  it  from 
mcni  of  alegar.  .  -,,  '  -      .  , 

keeping.    The  society  of  amateurs  of  sciences  and  arts  at 

Lble,  wish  to  have  this  defect  removed;  and  propose  a 

medal  for  the  best  mode  of  improving  alegar  in  those  qua- 

llties  which  may  render  it  equal,  or  nearly  so,  to  the  best 

wine  vinegar. .  It  deserves  notice,  that  this  liquor  has  some 

properties,  which,  could  they  be  separated  from  others  not 

so  valuable,  would  render  it  worthy  of  more  attention  than 

it  has  hitherto  received. 
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ARTICLE  L 

/i  Memoir  on  itoo  new  Ciasses  of  Galvanic  Conductors.    Bg 

Mr.  E&MAN*. 

-1.  HE  feculty  of  propagating  or  isolating  electric  effects,  GalTtnism  has 
exhibited  in  wich  different  and  variable  degrees  by  different  J^^t'^JJIjJ 
•ubvtances,  eminently  demands  our  attention,  because  the  elcctncitjry 
time  is  arrived  for  comparing  this  faculty  with  the  chemical  [f^"I  •'^™«- 
constitntion  of  bodies,  to  establish  something  respecting  the  pertici  of  oon 
nature  of  the  dectric  fluid.    The  anomalies  of  the  conduct-  ^^^**^€  ^^^ 


ing  fiiculty  are  so  strongly  marked  in  galvanic  electricityy 
that  they  have  a£R>ided  arguments  to  those,  who  refer  the 
phenomena  of  this  class  to  a  principle  essentially  different 
from  electricity. 

The  examination  to  which  I  have  subjected  a  great  num«  New  expert- 
ber  of  substances,  with  respect  to  the  phenomena  they  pre*  ^^^^^  ^  ^^^ 
•enty  when  they  are  employed  to  complete  the  galvanic  cir- 
cuit from  one  pole  of  the  pile  to  the  other«  has  farnialiadl 

•  Journal  de  Physique,  Vol.  LXIV.  p.  121.  Feb.  1807. 

To  this  Memoir  the  French  National  Institute  awarded  the  Srise  of 
dOOO.fr.  [jC125],  founded  by  the  Emperor,  to  be  g'lTen  annuaUy  to  ths 
best  paper  on  the  subject  of  Galvanism,  till  a  discovery  on  its  prtnciple' 
or  appficatlon  shall  be  made,  of  sufficient  importancs  to  merit  the  ioss 
of  eOyCOO  fr.  [£2500],  of  which  this  il  the  intereftr 

V01..XVII— August,  1807.  JR  jm 
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me  with  answers  to  some  of  these  arguments :  but  I  hiTe 
and  lead  to  a  obtained  a  result  cf  much  more  importance,  Moce  1  ha»e 
meat  of  con-  convinced  mysolf  by  authentic  fucts^  that  in  effects  of  this 
dttcton*  kind  every  possible  combination  is  reaUzed  ;  for*  if  any  sub* 

stance  be  applied  to  the  two  poles  of  the  pile,  one  of  tlie 

live  following  effects  will  take  place. 

1.  Perfect  non-      i.  Either  this  substance,  not  acting  separately  on  either 

of  the  two  poles,  leaves  them  perfectly  insulated,  when  we 
attempt  to  set  them  in  action  by  its  intervention.  The  re- 
sult of  this  perfect  insulation  is,  that  the  galvanic  circuit  b 
not  completed  ;  and  that  the  electric  tension  remains  at  iti 
natural  maximum  at  each  pole,  without  our  being  able  to 
modify  it  by  the  interposition  of  the  substance  employed. 
Perfect  nonconductors  are  cold  glass,  oils,  and  resios,  io 
every  state  of  aggregation  ;  water,  when  solid  or  in  vaponr; 
&c. 

2.  Pferfcct  con-      i>.  Or  the  two  poles  exert,  through  the* intervention  of  tbe 
ductors.  jiubbtance  applied,  a  reciprocal  action  so  intimate,  that,  per- 

perfectly  neutralizing  each  other,  every  phenomeuon  pecu- 
liar to  each  ceases,  so  tliat  it  is  im|>ossible  to  act  in  a  (li»> 
tinct  and  appreciable  manner  on  either  of  them.     Perfect 
wmductors  are  all  metals  without  exception,  and  in  the  fiime 
degree,  at  least  as  far  as  we  know  :  for  it  must  be  observed^ 
that  it  is  only  from  analogy  we  ascribe  this  property  to  those 
that  have  not  actually  been  subjected  to  experiment ;  and  it 
is  possible,  that  some  metal  may  have  exclusive  properties 
j^ith  respect  to  galvanism,  analogous  perhaps  to  those  of 
Viagnetism  and  iron.     The  possibility  of  this,  and  the  great 
Importance  of  the  discover}',  demand  a  series  of  experiments, 
from  which  we  ought  not  to  be  deterred  by  the  little  probs* 
bility  there  is  of  success. 
5.  iMikerfcct    '   '3.  Or  the  substance  applied  to  the  two  poles  permits  their 
coi^ucton.      reciprocal  action,  and  completes  the  galvanic  circuit,  but  in 
mtLch  an  imperfect  manner,  that  the  distinct  effect  of  each 
pole  will  continue  to  manifest  itself,  and  that  it  will  be  pos- 
sible, by  the  intervention  of  the  substance  applied,  to  in- 
fluence each  pole  separately,  according  as  we  act  on  one 
extremity  of  the  imperfect  conductor  or  on  the  other.     Thii 
pro[)eily,  which  I  have  demonstrated  in  moist  conduciori, 
and  in  water  itself,  is  so  much  the  more  important  to  be 
i  :  4  Studied^ 


NEW  CLAM£«OF  GALVANIC  GONDUCTOU. 

otuilieil,  us  it  isj20Ditected  with  chemicul  and  pli)'iiiolof;ica1 
|>hfnr<inena.  In  lact,  except  in  the  case  ol'  sjiarks  alone, 
there  u  no  diK'oiii  position  tliat  t&keit  place  but  ill  conductors 
of  this  da.<w;  and  all  the  parts  of  urt^anized  bodies;  that 
g^lvdnic  electricity  is  I'ajrahlt  (if  inodirying,  equally  belong 
loit. 

4.  Or  the  given  substance,  acling  as  a  perfect  conductor  * 
wlien  applied  separately  to  either  of  tlie  two  poles,  is  found 
nerertheless  to  belnn<f  exclusively  to  the  positive  pole,  as 
soon  OS  it  is  iipplied  to  both  ut  once  to  complete  the  g&lvanic 
circuit.  Condnctom  of  this  kind  do  not  close  the  circle 
completely  frooi  their  insulating  the  negative  eflect ;  and  in 
the  contact  of  the  two  poles  by  iht^ir  interposition,  we  can 
neither  cliargc  the  positive,  nor  discharge  the  negative 
pole. 

5.  Or  lastly,  the  elTect  mentioned  in  the  preceding  para-  5. 
grsph  is  inverted,  that  is  to  say,  the  substance,  that  acts  on  '^' 
either  pole  separately  us  a  perfect  conductor,  belongs  en- 
tirely to  the  negative  pole,  a?  soon  as  it  is  apphed  simul- 
taneously to  the  two  extremities  of  tlie  pile.     Hence  results 

»  maximum  of  ek-ctric  tension  in  the  positive  pole,  and  the 
jmposvibility  of  producing  anj'  divergence  at  the  negative 
side  by  the  interventioLi  of  substaniies  of  this  class. 

The  phenomena  of  the  first  and  second  class  have  been  p 
known  too  long  to  excite  our  attenlion,  though  they  furnish  '' 
mnny  interesting  particulars.     Those  of  the  third  I  suppose  fc 
to  be  equally  known;  and  therefore  1  shall  confine  myself 
to  the  fuels,  Ihnt  demonstrate  the  existence  of  conductors 
of  the  fourth  and  filth  classes.     These  facts,   beside  their 
novelty,  afford  some  interesting  problems  to  be  solved,  and 
oe*  views  to  be  pursued  in  galvanic  researches. 

Bt;fore  I  proceed  to  the  new  fucta  I  have  to  offer,  I  shall  N 
observe,  that  the  phenomena  in   question   do   not   exhibit    . 
tltetnsclvee  with  clearness,  and  in  their  nliole  connexion,  but  al 
as  far  as  they  are  studied  wilh  the  assistance  of  the  electro- 
meter alone  applied  directly  to  each  pole ;  and  without  hov-  Ii 
ing  recourse  to  the  condeiiaer,  the  employment  of  which  j 
tieiog  always  interrupted,  end  its  luugusge  frequently  etjui- 
TOcfll,  sometimes  even  deceitful,  it  fetters  the  progress  of 
"  «  •btertntioD,  and  never  allows  us  to  take  it  in  at  one  view 
R  '1  all 
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all  the  changes,  that  characterise  edch  state  of  the  pile.    In 
the  nice  experiments  I  have  to  relate,  it  will  he  seen,  that 
the  number  of  simultaneous  obsen'otions  to  be  mnde  would 
render  the  use  of  the  condenser  extremely  inconvenient: 
and  if  the  modifications  necessarily  produced  at  each  pole 
by  the  augmentation  of  the  electric  capacity,  that  results 
from  the  very  application  of  the  condenser,  be  connidered. 
The  gold  leif  the  reason  of  my  excluding  it  will  be  obvious.     Gold  leaf 
▼err  conTeiu*   electrometers,  applied  immediately  to  the  poles,  and  totlie 
•at.  the  subjects  of  the  experiments,  are  free  from  ei'ery  incon- 

venience ;  and  if  they  be  ever  so  little  sensible,  they  indicate 
with  extreme  fidelity  and  promptness  the  progress  and  de- 
gree of  the  most  complicated  modifications,  that  the  pile  un- 
dergoes. 
The  apptratot      Another  essential  condition  to  the  success  of  the  investi- 
fectly  insuUt-  K*t^o^  !»>  that  the  pile  and  all  ports  of  the  apparatus  be  per^ 
«d.  fectly  insulated.    I  have  found  no  mode  of  insulating  the  pile 

better  than  to  Hx  it  in  the  centre  of  a  large  cake  of  rean, 
taking  care  not  to  render  the  cake  an  electrophonis  by  any 
Glass  notsufii-  accidental  friction.     As  to  the  other  parts  of  the  apparatus, 
cieau  ^g  should  never  trust  to  the  insulating  power  of  glass  alon.^; 

and  in  applying  a  resinous  coating  to  the  surfaces,  I  hare 
found  the  drj'  way  far  preferable  to  the  moist.  Lastly,  be- 
fore commencing  the  rxperiments,  and  during  their  course, 
it  is  proper  to  trj-  by  means  tliat  may  readily  be  contrived 
and  varied,  whetljer  all  parts  of  tlie  apparatus  completely 
Particular  at-  insulate  the  electric  effects :  and  it  is  particularly  impor- 
tention  to  the  tant,  to  pay  this  attention  to  the  elec^trometers,  to  be  certaiD 
^^^^^^  whether  the  glass  of  these  instruments,  which  cannot  be 
coated  with  resin,  preser\-e  itself  constantly  in  a  perfectly  in- 
sulating state.  T  know  by  experience,  that  tb.e  progress  of 
the  observations  is  frequently  confused,  from  the  surface  of 
the  electrometer  having  imperceptibly  become  a  conductor. 
This  inconvenience  is  remedied  by  drying  the  instrument, 
and  not  by  exhausting  it,  for  fear  of  falling  into  a  stil]  worse 
inconvenience,  the  communicating  to  the  glass  an  electric 
charge. 


Sect. 
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Sect.  I. 

'  Conductors^  ihat^  in  establishing  a  Contact  between  the 
two  Poiesy  hksulaie  the  negaiii'e  effect,  while  they  continue  - 
to  propagate  the  positive  Electricity, 

When  we  apply  separately  to  each  of  the  poles  of  the  Flame  a  per-  • , 
e  the  flume  of  a  spirit  lamp,  it  acts  as  a  perfect  conduc-  t^g-thCT  plSe'^ 
*:  but  if  it  be  applied  simultaneously  to  both  poles,  it  separately,  but 
mpletely  insulates  the  uejjative  effect,  while  it  continues  nc«i*ive  elec- 
couductthe  positive  electricity  with  the  same  energy;  and  tricity  when 
consequence  of  this  partial  insulation,  the  electric  circuit  jf  q,!^'^ 
not  completely  established. 

The  faculty  that  flame  possesses  of  conducting  the  fluid  its  conductiiig 
the  pile,  which  has  been  so  much  disputed,  is  placed  be-  power  disputed 
nd  doubt  by  the  following  facts. 

To  either  of  the  poles  of  a  perfectly  insulated  pile  of  a  Facts  that 
mdred  pair  of  plates,  more  or  less,  apply  a  very  sensible  ^^^''^  *'* 

Id  leaif  electrometer,  which  will  presently  acquire  the  de-  Flectrivity 

*  ^    J,    ,        .,      communicated 

ee  ot  divergence  corres{K>uamg  to  the  enerj^y  of  the  pile,  bv  flame  to  ei- 

d  the  more  or  less  perfect  insulation  of  the  opposite  ex-  ****'"  P®*®- 

^uiity  by  the  circumuidbient  air.     As  soon  as  the  diver- 

!nce  of  the  instrument  is  become  stationary,  present  to  the 

etallic  wire  of  the  opposite  pole  the  flame  of  a  spirit  lamp 

mpletely  insulated  ;  and  the  divergence  of  the  elec*trome- 

r  will  not  be  increased.     But  the  moment  a  communica- 

>o  iM  established  between  the  flame  and  the  ground,  by  in* 

>ducing  into  it  a  wire  not  insulated,  the  electrometer  will 

verge  us  much  as  if  a  communication  had  been  established 

itween  the  opposite  pole  and  the  ground,  by  means  of  an 

uuterrupted  metallic  conductor.     This  eflect  is  the  name 

the  negative  sis  at  the  positive  pole,  a  circumstance  which 

ill  appear  by  and  by  of  importance.     Electricity  therefore 

ay  be  communicated  to  either  of  the  two  poles  of  the  pile 

^  the  medium  of  the  flume  of  spirit  of  wine. 

In  the  same  manner  it  may  be  mlically  abstracted  from  Abstimcted  by 

ther  of  them.     Let  each  pole  communicate  with  an  elec-  ^*™*  ^^^  •*" 

ometer  by  means  of  a  wire.     If  an  insulated  flame  touch 

ther  of  these  wires,  the  corresponding  electrometer  will 

lose 
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lose  nothing  of  its  divergence ;  but  it  will  be  completely  3e« 
prived  of  it,  the  moment  a  direct  communication  between 
the  ground  and  the  flame  is  established. 
Both  effects         These  two  effects  miav  be' seen  ai  once  actine  in  corolnna- 
?t  o^nce  by  two  ^'**">  ^^^  preparing  two  perfectly  insulated  flames,  andguid- 
flames^  ing  into  each  one  of  the  wires  proceeding  from  the  two  ex- 

tremities of  the  pile.  If  the  insulation  be  perfect  in  all 
points,  both  the  electrometers  will  indicate  eft^r  a  few  se- 
conds the  same  state  of  divergence,  as  if  the  poles  were  not  in 
'contact  with  the  flame.  Now  if  one  of  the  fladaes  be  made  to 
'conimuiiicatc  with  the  ground,  the  electrometer  of  that  pole 
will  immediately  lose  all  i'ts  divergence,  and  the  divergence 
of  the  electrometer  of  the  other  pole  will  be  a  maximum. 
The  alternate  contact  of  the  two  flnnies  therefore  produces 
the  same  effect,  as  if  we  had  immediately  touched  the  e&tre* 
mities  of  the  pile  itself. 
Farther  proofs      Lastly,  that  we  may  be  fully  convinced  of  flame  beia^ 

of  ihexonduct-  ^^  excellent  conductor  for  all  the  efFects  of  the  pile,  that  do 
Ing  power  of  ■      /  . 

flame.  not  depend  on  the  closing  of  tl»e  circle,  the  following  fiicts 

should  be  noticed. 

Beiid  the  wire  on  the  top  of  the  electrometer,  ao  that  the 
point  shall  terminate  in  an  insulated  flame.  Into  the  same 
flame  insert  a  wire'froni  one  of  the  poles.  If  now  the  oppo- 
site pole  be  touched,  the  electrometer  will  receive  a  maxi- 
mum of  divergence  corresponding  to  the  case.  If  afterward 
the  electrometer  itself  be  touched,  the  pole  with  which  it 
communicates  throu^^li  the  medium  of  the  flame  will  be  di»r 
charged.  lastly,  by  touching  the  flame,  we  shall  discharge 
•  lit  once  both  the  electiometer  of  this  pule,  and  the  electro^ 
ihetcr  column nicnting  with  the  flame. 
Flame  there-     *  These  facts  prove  to  a  demonstration,  that  the  flame  is  far 

fore  does  not   f,.Q|j^  insulatini'  the  electric  effects  of  tlie  pile  in  the  cases 
in:;ulat3  ^alva-  .        .  .      .  ,  »  »  •  •  i  • 

nUm.  and  con-  inaicatfed.      1  hev  sli.»w,  that  with  respect  to  these  cases  there 

duct  electricity  Jg  no  grotind  for  ncl  inciting  a  galvanic  fluid,  which  the  flame 
insulates,  in  opposition  to  the  electric  fluid,  of  which  it  serves 
as  a  conductor. 

Its  conducting  '  In  the  follow iniv  fj^ot,  however,  we  find  an  anomaly,  which 

wrhai*of  mc-  ^^^^^'^  "^»  *^'^*  *^^^  conducting  power  of  the  flame,  however 

tals.  perfect 'it  1ms  appeared  to  us  in  the  preceding  experiments, 

is  nevertheless  ver\'  inferior  to  that  of  metals,  when  these 

two 


I  opposite  iliii 
with  on  rli'ctrouielec  by  menus  of 
le,  broiijjiil  into  cuitact  with  this 
II  spi'ii,  all  ihe  divergence 
Iwriire  imparted  (o  the  elecfromeler  liy  the  ttant'inii  eontnct 
of  the  opposite  pole.  But  if  u  prrmaueiit  mrtalKc  caniiuit- 
iiicaliiiii  he  c^'tubtished  hetn-ccn  tins  pole  anil  the  ground, 
the  elccti'oroeter  «ill  reach  the  maxiiiniiu  of  dlrcTgence,  and 
•vniajii  at  it  without  any  dimioiiiiixi,  thou^'h  the  uninaulated 
flume  continue  to  touch  the  "ire,  by  means  of  which  the 
electrometer  is  in  com muiti cation  n-ith  the  jiile.  It  is  to  be 
nlisened,  that  this  efi'eet  ia  precisely  the  same  at  hoth  poles. 
Itut  how  diiTerent  woiilil  be  the  action  of  a  metallic  coi^- 
dnctor,  if  in  this  experiment  it  vere  substituted  instead  of 
the  Runlet  It  is  well  known,  that  the  application  of  unin- 
sulated metul  would  prevent  any  intensity  of  eleetricitj-  pri»- 
aiucing  divergence ;  and  that  the  application  of  a  humid  con- 
ductor woald  at  least  dimiiii^h  it  extremely,  if  it  did  nttt 
reduce  it  to  nothing.  Flame  therefore,  whiuh  has  hitherto 
been  considered  ns  >i  jirood  conductor,  does  not  liere  produce 
the  eStct,  that  was  to  be  expected  from  it.  ' 

Bnl  this  anomaly  i»  of  little  importance,  compared  with  Iii-onducupo- 
thut  wliich  flame  exhibits,  when  it  is  applied  simuKwieonsly  ''•'''"  "W-i^in- 
to  both  poles,  with  a  view  to  close  by  its  mtniis  tlie  gidvunic  i,,J  ntgj'irt^ 
circle.     The  tollowiu){  fticta  prove,  that  in  this   case  it  be-  *'  'he  i«ine  3 
loup  entirely  to  the  jmsitive  poie,  and  ubtiululely   inauktbi       *'  I 

nil  the  nc^tive  etfeciit,  which  has  ltd  me  to  place  it  in  a  " 

se[nrate  class. 

Lwet  each  pole  of  a  well  insulated  pile,  cousisting  of  about  pxpcrim^nt  in 
K  huodved  and  tifty  pair  of  plates  of  sdver  and  aine,  be  con-  "hich  ii  aj>- 
neeted  vith  a  aeiiaible  electruinetef.      Witli   each   pole  cui^  jm.,,,,,  | 

oeet  a  wire,  supported  by  a  Goii.pletely  iusuluting  stand;  and 
let  the  extremities  of  the  wires  be  brought  to  near  together, 
thU  «ae  Name  may  be  in  loiitiut  with  both.  On  an  iusulat- 
jng  •talid  place  a  spirit  Uuip,  and  cowmttnce  the  experiment 
hy  brining  the  Hame  into  contact  with  the  tuo  metalhc 
-wirea.  An  long  h»  tlie  flume  remains  iuKuluted,  the  electro- 
tnetcntof  bulh  pales  will  diverge  nearly  as  if  the  two  polar 
wiriH  were  perfectly  insulated.  AtV-r  some  time,  indeed, 
Btrumeter  of  the  negative  ^oie  tviU  eiLhibit  a  little 
■tronger 
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stronger  divergence  than  that  of  the  positive,  though  every 
thing  else  will  appear  to  indicate  an  absolute  insulation :  for 
if  a  communication  be  established  between  either  of  the 
poles  and  the  ground,  its  electrometer  will  los^  all  its  diver« 
geQce»and  that  of  the  opposite  pole  will  alcain  its  maximum; 
and  on  touching  both  poles  at  the  same  time,  as  strong  a 
shock  will  be  received,  as  if  the  two  poles  were  insulated  by 
a  stratum  of  air.  It  appears*  that  hitherto  philosophen 
have  contented  thetnselves  with  this  single  experiment,  to 
affirm  that  flame  insulates  all  galvanic  eHects;  but  the  fol- 
lowing facts  prove,  that  this  insulation  is  partial,  and  that 
flame  continues  to  be  an  excellent  conductor  for  the  positive 
jtole. 
Proof  that  it  £veji'y  thing  remaining  as  in  the  preceding  experiment,  let 
coadacu  pmi-  a  coinmunicatipn  be  made  between  the  flame  aiid  its  bup- 
uve  electricity.  ^^ .  ^^^  which  is  more  simple,  touch  the  flame  itself  with 

_aa  uninsulated  metallic  rod.  Immediately  all  the  diver- 
gence passes  to  the  negative  pole,  and  the  positive  is  abso- 
lutely discharged.  If  the  strongest  divergence  possible  have 
been  previously  given  to  the  n(*gative  electrometer,  by  touch- 
ing the  opposite  pole,  no  application  of  a  good  conductor  to 
the  flame  will  take  ofl*  the  least  part  of  this  negative  diver- 
gence; ^  while  the  same  application  will  instantly  destroy 
every  vestige  of  divergence  before  imparted  to  the  positive 
pole,  and  t ranker  it  to  the  negative  side  in  the  strongetA  de- 
gree possible. 

Whatever  extent  he  given  to  the  flame,  and  however  near, 
to  the  negative  wire  it  be  touched,  it  still  remains  impossi- 
ble to  act  through  its  medium  on  the  negative  side,  so  as  to 
take  away  the  divergence.  Flame  belongs  wholly  therefore 
to  the  positive  pole,  since  by  touching  it  this  pole  is  imme» 
diately  discharged,  and  th-j  negative  pole  is  mediately 
brought  to  a  maximum  of  divergence. 
rhU  farther  *  This  paradoxical  -property  is  confirmed  by  the  following 
ronfirmed  by     experimcmts.    Tlie  two  polar  wires  being  united  in  the 


insulated  flame,  immeruc  in  this  flame  the  hook  of  a  sensi- 
•ble  electrometer,  aad  it  wiU  acquire  a  weak  positive  diver* 
';gence,  if  the  two  poles  had  not  previously  arrived  at  an 
equilibrium  of  intensity.     But  this  positive  divergence  at- 
tains its  maximum,  th«  pioment  the  negative  pole  is  made 

to 
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to  comrouaicate  with  the  ground.  If  we  afterward  touch 
the  pobitive  pole,  the  electrometer  immersed  in  the  flame 
immediately  losos  all  its  divergence.  Lastly,  if  a  communV- 
cation  be  established  betweoii  the  ground  and  tlie  flame  it- 
self, both  the  electrometer  in  contact  with  it,  and  that  ap- 
plied to  the  positive  pole,  are  discharged,  while  that  on  the 
negative  side  attains  the  highest  degree  of  divergence.  These 
efl'ccts  are  completely  explicable,  on  the  supposition  that  the 
negative  pole  is  insulated  in  the  flame,  while  to  the  positive 
it  is  a  conductor. 

What  renders  this  absolute  insulaliun  of  the  negative  pole  Flame  giyet 
by    a  conducting  substance    still  more  paradoxical  is  the  °"^  positive 
ver)'  intimate  relation  the  flame  bears  to  positive  electricity,  disunce  of  1| 
In  fact,  to  take  from  this  jKile  the  divergence  that  has  been  ^^  ^  ^^\  P"' 
^ven  to  it,  it  is  not  necessary  actually  to  touch  the  flame; 
it  is  suflicient  to  bring  over  it,  at  the  distance  of  a  foot  and 
half,  or  even   two    feet,  a  metallic  conductor   communi- 
cating with  the  ground ;  when  tlie  positive  electrometer  will 
immediately  arrive  at  zero,  and  that  of  the  negative  at  the 
maximum  of  electric  intcubity.     In  like  manner  an  electro- 
meter, the  hook  of  which  is  held  at  a  similar  distance  above 
tlie  flame  in  which  the  two  polar  wires  of  a  powerful  pile 
terminate,  will  very  readily  become  charged  with  positive 
electricity,  when  a  communication    is   made  between  the 
ground  and  the  negative  side,  and  will  be  discharged  op 
touching  either  the  flame,  or  the  pole  of  which  that  flame  so 
eminently  propagates  the  cflect.     This  action  of  the  flame  snd  to  a  faw 
extends  laterally  also,  but  by  no  means  with  equal  energ}',  "'ch^.^^riwa* 
Ibr  in  this  direction  it  is  confmed  to  a  few  inches. 

All  the  indications  by  the  electron) eter,  that  have  been  Flame  does 

|vlated,  prove,  tliat  the  galvanic  circle  is  not  completed  by  "J^^  complctt 

the  intervention  of  the   flame ;    and   experience  long  ago  circle, 

showed,  that  the  decomposition  of  water  did  not  take  place, 

and  the  physiological  eflects  of  the  pile  were  not  manifested, 

when  the  exciting  arc  was  interrupted  by  the  interposition  of 

flame.     Reflecting,  however,  on  the  faculty  flame  has  of  yet  momen- 

cooductine  the  electricity  of  each  pole  separately,  and  insu-  H^^^  e^^'cis  on 
11  '         m  •  ,  ..  ,      thenervesmay 

lating  only  the  negative  enect,  it  appeared  to  uie  possible,  he  prorluced 

to  obtain  some  momentary  eflects  on  animals,  by  discharging  ^^i^^^gl^  ^t* 

at  once  into  the  ground  the  two  poles  united  by  the  flame, 

and 
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and  placing  very  irritable  organs  in  the  way  of  the  diftchnrgf. 

•©m'ted^ia  **  ^^^^^  several  iVuitlesi  attemi»ts,  I  arriveil  at  the  following 
vAia.  combination,  the  Huccess  of  which  has  never  »incc  disap- 

pointed nie,  and  perhaps  farni.siies  an  iutcrebtin^  datum  fur 
the  general  theorj*  of  the  electric  charge. 
Fucoessfut  ex-  Let  a  powerful  pile  be  perfectly  insulated,  and  its  two 
flames  be  united  iu  one  iubulaled  as  perfectly.  Prepare  » 
speedily  as  possible  the  hinder  extremities  of  a  frog,  so  tliat 
the  ischiatic  nerves  shall  be  disengaged  from  the  HeHi,  and 
from  the  spine,  the  lumbar  vertebra*  of  which  are  removed. 
Pljice  the  muscles  on  the  negative  jwle  of  the  pile,  lettiug 
the  nerves  hang  down  frcntly  ;  and,  holding  an  exciting  arc 
by  a  completely  insulating  handle,  apply  one  extremity  to 
the  fl^me,  and  the  other  to  the  nerves.  By  this  no  contrac- 
tion will  be  occasioned :  or  shonhl  there  by  chance  be  some 
traces  of  contraction,  as  in  fact  hits  occurrc<l  to  me,  though 
very  rarely,  these  must  be  considered  as  exceptions  pro- 
duced either  by  tlie  defective  insnlation  of  the  handle,  a 
mere  mechanical  irritation  of  the  very  sn>reptible  nerves,  or 
by  the  action  of  the  atnios[)heres  of  the  poles  ;  for  I  hare 
found  in  another  series  of  experiments,  that  every  pole, 
cliarged  by  the  contact  of  the  opposite  pole,  becomes  the 
centre  of  a  sphere  of  activity,  in  wliii^h  the  capacity  of  sub- 
stances is  powerfully  modified  w ithout  contact,  and  solely 
bv  the  mechanism  of  electric  influences. 

I  am  tempted  to  exj)h»in  by  the  last  mentioned  property 
those  sparks,  which  observers  of  credit  affirm  they  hare  ob- 
tained by  tlie  contact  of  a  single  pole,  when  the  pile  con- 

the  contact  O' sjgtinjr  of  a  thousand  puirs  possessed  verv  jjreat  enerin*:  and 
a»uiglepoJe.  "  .  ^         '  .  .•    ^  •       , 

I  conceive,  that  the  contractions  sometimes  seen  m  the  cobC 

in  question  result  from  the  weak  positive  electrisation,  which 

the  negative  pole  prciducps  ))y  its  influence  on  the  exciting 

arc,  so  that  the  etjuilihrium  is  rr^-jtored  not  betweni  the  |hh 

sitive  and  negative  poles,  to  whicli  the  fliune  presents  an  in- 

surmountahle  obstacle,  but  between  the  negative  pole  and 

the  anterior  part  of  the  insulated  arc,  Ijecome  |M>siti\'e  b? 

influence.     It  is  obvious,  that  the  etreet  of  this  restoration 

of  equilibrium  niu;t   b<'  of  intinitely   small  inten^•itv;  and 

that,  to}>roduce  tlie  vr^jikest  contractions,  it  supposes  an  ex- 

tr;iorJiiiar>'  devrree  of  exrltjl>ilit\ . 


This  may  ac- 
coant  for 
•IMrkt  being 
obtained  by 
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Be  this  as  it  may,  to  prevent  any  mistake  from  creeping  in,  Farther  pr^- 
if  the  contact  of  the  insulated  conductor,  which  terminated  '»"^^<^"*« 
at  one  extretnitv  in  the  flame,  and  at  the  otiier  at  the  nerves,  , 

produce  a  contraction  during  the  period  of  the  highest  irri- 
tabilit\s  a  few  moments  should  be  suffered  to  elapse,  the 
application  of  the  insulated  exciter  should  be  repeated  from 
time  to  time,  and  vety  soon  the  application  will  produce  no 
effect.    The  experiment  then  properly  connnences.    In  fact,  Experiment. 
when  the  insulated  exciter  has  no  physiological  action,  it  is 
sufficient  to  establish  a  communication  between  it  and  the 
Ip^und,  either  by  touching  it  with  the  linger,  or  taking  it 
in  the  hand  without  the  insulating  handle,  and  very  strong 
contractions  will  be  produced  every  time  the  circuit  is  com- 
pleted from  the  flame  to  the  nervee.     The  influence  of  the 
ground  may  be  proved,  by  completing  the  circuit  with  an 
iiMnlated  and  an  uninsulated  arc  alternately.     If  a  certain 
interval  be  allowed  between  these  comparative  applications, 
those  with  the  iusulated  arc  will  never  produce  any  eflect, 
those  with  the  uninsulated  will  constantly  excite  contractions. 
I  must  observe,  however,  that  this  kind  of  galvanic  excite- The  IrritiMlitj 
■lent,  by  the  intervention  of  flame  and  the  ground,  ret^uires        t  he       t 
a  much  greater  excitability  in  the  subject,  than  the  common 
method  of  c*ompleting  the  circuit  immediately  from  pole  to 
pole ;  for  the  muscles  are  obedient  to  the  latter,  long  afler 
they  have  ceased  to  contract  by  the  application  of  an  un- 
insulated conductor  to  the  flame.     It  is  to  be  understood.  When  placed 
however,  that,  if  the  prepared  muscles  be  placed  on  the  po-  J^!JJ  ^c'no 
flttiTe  pole,  and  tlie  circuit- then   be  completed  from  the  effect  is  pro- 
Same  to  the  nen-es,  no  eflect  will  he  obtained,  whether  the   " 
arc  be  insulated  or  uninsulated;  for,  as  the  flame  belongs 
exclusively  to  the  positive  pole,  it  is  obvious,  that  it  cannot 
produce  contractions  with  the  pole  of  its  own  nature. 

Tlie  explanation  of  this  fact  appears  to  me  to  arise  na-  The  fact  ex- 
tnrally  from  what  has  been  said.  The  flame  insulates  all  Pl-""**** 
negative  eflTect,  and  consequently  cannot  complete  the  gal- 
Tanic  circuit.  But  in  the  application  of  the  uninsulated  arc 
between  the  flame  and  the  nerves,  it  is  properly  the  ground 
that  serves  as  an  intermediate  chain,  and  the  mind  may  dis- 
tinguish three  ditlcrent  eflects  at  the  same  instant  of  time. 
The  first  is  that  of  charging  the  negative  pole  to  a  maximum 

at 
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at  the  expense  of  the  ground :  the  second,  the  returniog 
into  the  ground  all  the  excess;  hy  which  the  positive  would 
arrive  at  a  maximum  of  intensity,  were  there  not  a  want  of 
insulation  :  and  from  this  want  of  insulation  results;  as  a 
third  effect,  the  momentary  discharge  of  the  two  poles  into 
the  ground.     It  may  be  conceived,  that  very  irritable  or- 
gans, serving  as  a  vehicle  to  this  process,  will  experience  that 
kind  of  shock,  which  accompanies  tlie  prompt  restitutious 
of  the  electric  equilibrium.     If  my  object  were  at  the  pre^ 
sent  moment  to  display  a  theory  of  the  electric  charge,  I 
certainly  should  not  content  myself  with  these  germes  of 
ideas,  which  however  appear  to  me  fertile  in  their  conse- 
quence!*.    It  may  be  presumed  too,  that  this  kind  of  exci- 
tation, in  which  tlie  ground  at  large  concurs,  must  require 
a  much  greater  degree  of  irritaLiiity,  than  those  in  which 
the  equilibrium  is  established  immediately  from  one  pole  to 
The  author       the  other.    Whether  llie  impossibility  of  olitainiug  chemicdl 
could  never      decomjjositions  b;,  the  interveiitiou  of  flame  depend  on  this 
mical  dcconi-    cir<;umstauce,  I  cannot  say  ;  or  even  whether  the  imposailu- 
poutioiis  in      \\^y  be  absolute:  all  1  know  is,  that  1  have  never  produced 
any  such  eflect,  uotwithbtanding  the  numerous  combinatioiu 
I  have  tried. 
In  this  case  too      When  the  insulating  power,  which  has  been  so  perempio- 

the  flame  acts  j.j|y  ascribed  to  ilanie,  be  considered,  the  following  obserra- 
at  a  distance.      .  .„  •    .  ■  rr«  i  i  . 

tion  will  a[»pear  interestmg.      lo  produce  the  contractions 

just  mentioned,  it  is  not  necessary,  that  the  uninsulated  es- 
<*iting  arc  should  immediately  touch  the  flame,  as  it  may  be 
held  several  inches  above  it.  1  have  sometimes  succeeded 
in  producing  conticctions,  when  it  has  been  held  a  foot  and 
h&lf  above  it,  particularly  when  I  have  armed  this  extre- 
mity of  the  arc  with  a  metallic  disc  a  few  inches  in  diame^ 
ter,  in  order  to  bring  it  into  more  intimate  contact  with  the 
hot  air  issuing  from  the  flame,  and  sen'ing  as  a  conductor 
to  the  positive  electricity. 
The  exciting  I  shall  jufet  mention  here  nnother  observation,  which  I 
an:  r^nains  its    have  repeated  several  times,  but  the  particulars  of  which  I 

i;:c'jads'.  **™  ^^^  from  having  sufliclently  studied.    When  the  exciting 

arc,  brought  into  commnnication  with  the  ground,  has  pro- 
duced a  contraction,  by  being  plac(;d  simultaneously  in  coih 
tact  witii  the  fljiiuc  and  nerves,  it  will  retain  this  property  for 

about 
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Q.l)oUt  tt^enty  seconds,  witliout  its  being  necessary  to  keep  it 
insulated  during  this  time.  In  tliis  state  it  produces  a  fresh 
contraction  on  touching  the  nerves  alone,  without  requiring 
the  flame  to  touch  the  other  cxtremitv'.  Tliis  observation 
has  nothing  in  it  of  novelty,  as  there  are  many  analogous 
facts:  yet  it  is  in  seme  degree  interesting,  as  it  facilitates 
our  varying  the  modes  of  experimenting.  But  what  induced 
me  to  mention  it  here  was,  that  the  success  of  the  experi- 
mentty  in  which  an  insulated  and  an  uninsulated  arc  are  al- 
ternately employed,  depends  on  this  circumstance ;  and  for 
this  reason,  in  describing  tliese  experiments,  I  mentioned 
the  necessity  of  allowing  a  certain  time  to  elapse  between 
each  of  these  comparative  applications. 

The  facts  I  have  recited  incontrovertibly  prove,  that  the  Flame  of  alce- 
flame  of  spirit  of  wine  is  an  excellent  conductor  for  either  hoi tlius sho^n 
pole  of  the  pile;   but  that  in  connecting  the  two  poles  it  lent  conductor 
completely  insulates  the  negative  side,  while  it  continues  to  ®f  either  elec- 
be  eminently  conducting  fortlie  positive.     I5ut  the  problem  but  to  insulate 
is  still  far  from  being  solved  :  it  remains  to  be  known,  what  ^^®  "*^^^^^^^ 
is  the  mechanism  of  the  action,  on  which  this  singular  pro-  ed  to  complete 
perty  depends.     It  would  certainly  be  rash  to  determine  any  ^h®  circuit- 
thing  respecting  facts  so  new,  and  deviating  so  widely  from 
nil  known  analogj':  I  only  mention  the  following  hypothesis, 
therefore,  on  account  of  the  interesting  facts  of  which  I 
have  obtained  a  knowledge,  taking  it  as  a  text  for  farther 
tesearches. 

I  had  long  imagined,  that  the  electric  intensity  manifested  Flame  suddos- 
exclusively  at  the  negative  pole  by  the  intervention  of  the  ed  in  some  in- 
jRame  might  depend  on  the  two  opposite  properties  assigned  Dat*e^^/e  trici- 
to  it,  and  in  fact  distinguished  in  certain  phenomena  of  ty :  in otben to 
common  electricitj-.     We  conceive  we  have  equally  reason  ^^^^^  **• 
to  say,,  that  flame  dibsipates  and  destroys  all  electricity,  as 
for  instance,  when  charged  plates  of  glass  or  resin  are  pre- 
sented to  it;  and  that  in  other  cases  it  collects  electricity,  as 
when  it  is  applied  to  the  summit  of  electrometrical  points 
intended  for  meteorological  obser\'ations.     I  thought,  there- 
fore, that  something  analogous  took  place  here :  but  the 
dispersive  eflect  being  much  superior,  the  positive  pole  was 
constantly  discharged  by  drawing  off  the  excess  of  the  elec- 
tive  fluid,  while  by  this  very  act  the  negative  side  was  left 

at 
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But  this  hypo-  at  a  maximum  of  intensity.  But  a  more  accurate  analysis  of 
apply  hei'e.      ^^  phenomena,  and  a  further  investigation  of  the  facts  that 
occurred,  convinced  me  of  the  erroneousoess  of  this  hypo- 
thesis: for  if  it  were  by  a  simple  dissipation  of  the  electric 
fluid,  that  flame  destroys  the  intensity  at  the  positive  pole, 
and  carries  it  to  a  maximum  at  the  negative,  it  must  be  per- 
fectly indiflerent,  whether  the  flame  were  insulated  or  not. 
Solids  produce  Now  we  have  seen,  that  tliis  is  not  the  case.     Bendes,  it 
aeoa:      ^      ^^^^  appear,  that  solid  substances  produce  analogous  pheno- 
mena, though  inversely :  so  that  here  we  have  no  expansible 
and  flames       fluid  to  dissipate  or  accumulate  the  electric.     But  what  de- 
rob^^Tik  monbtratively  proves   the  falsity  of  the  hypothesis  is  the 
fer  in  thtfir  ac-  total  difference,  that  exists  iu  the  mode  of  action  of  different 
^^^'^  flames,  according  to  the  chemical  constitution  of  the  bodies 

from  which  they  emanate. 

Flame  not  a         j^  j,  |^  singular  abuse  of  the  abstract  signs  of  language, 

ttanoe  always   to  speak  of  flame  as  one  constant  homogeneous  substance, 

of  one  nature,  whatever  be  the  the  nature  of  the  matter  undergoing  igni-' 

tion.     Iliis  errour  might  have  been  pardonable  previous  to 

^'j*^'*^  iw?  ^®  discoveries  of  pneumatic  chemistry,  particularly  with 

lor  'm  their      respect  to  common  electricity,  the  chemical  effects  of  which 

mode  of  ope-  are  nothing,  or  difficult  to  ascertain.     In  galvanism,  on  the 

•'  contrary,  the  chemical  efl'ects  stand  foremost ;  ever}'  physical 

effect  is  preceded  or  accompanied  by  chemical  action ;  ^and  it 

is  precisely  from  this,  that  the  discovery  of  Volta  will  for 

ever  remain  a  memorable  epoch  in  the  annals  of  science. 

His  pile  is  a  landmark  erected  on  the  common  frontier  of 

chemistry  and  natural  philosophy.     A  comparison  of  the 

mode  of  action  of  the  flame  of  diflerent  combustibles  socfh 

decided  the  fate  of  my  hypothesis, 

^ame  from  All  flames  arising  from  the  incandescence  of  substances 

bidrosen  and  ^••i-j  j  i  i  xi_t_ 

carbon  produc-^^"^^">"o  hidrogen  and    carbon  produce  the  phenomena 

cs  the  preced-  of  insulating  the  negative  pole,  and  acting  as  conductors  to 
*"^  *  the  positive,  in  the  same  degree.     Those,  on  the  contrary. 

Flame  of  sui- 1}^^^  contain  neither  hidrogen  nor  carbon,  either  do  not  prof- 
plete  noncon-  duce  this  effect;  as  sulphur,  the  flame  of  which  equally  in- 
ductor, sulates  both  poles :  or  produce  an  effect  totally  opposite ;  as 
Flame  of  phos-  phosphorus,  which,  in  a  state  of  ignition,  insulates  the  posi« 

phorusinsu-  ^jy^  and  conducts  the  nesrative.  I  shall  enter  a  little  into 
lates  the  posi-   ,,.,«,-  ® 

tive  pole  only,  the  detail  of  these  facts. 

On 
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On  uoitinflr  the  wires  of  the  two  poles  with  the  flame  of  a  T^ame  of  Yari* 
wax  or  tallow  candley  an  oil  Iamp>  yellow  amber,  camphor, 
volatile  oiU,  and  several  other  hidrocarburettcd  substances^ 
the  effects  I  have  described,  taking  for  example  the  flame 
of  alcohol,  will  be  observed  fully.     I  had  a  stronj;  reason, 
however,  for  proposing  the  latter,  since  the  combustion  of 
the  substances  here  mentioned  is  scarcely  commenced  under  Soon  produced 
the  influence  of  the  galvanic  poles,  before  a  fuliginous   de-  ^^f^^^®'**^"' 
position  takes  place  on  each  of  the  wires,  particularly  on 
that  of  the  negative  pole.     This  deposition  is  distinguished  espcrially  on 
bj  a  kind  of  dendritic  vegetation,  very  striking  on  the  nc-  *^®  negative 
gative  wire,  but  much  less  distinct,  and  sometimes  not  to 
be  perceived  on  the  positive.     These  ramifications  increase  that  stretched 
and  spread  with  great  rapidity,  particularly  at  the  negative  o'ther^"*  ^ 
pole:  they  tend  toward  one  another  from  the  negative  to  the 
positive,  and  the  moment  when  these  fuliginous  (i laments  fill 
the  space  between  the  two  wires,  all  electroscopic  elTect  ceases, 
the  circuit  being  closed  by  the  conducting  power  of  the  car- 
bon.    The  flame  of  spirit  of  wine,  or  of  naphtha,  is  free  Alcohol  and 
from  this  inconvenience.     If  the  experimenter  would  ob-  "oMh'^eftcL 
Berve  these  fuliginous  vegetafions  in  the  greatest  energy,  he 
should  burn  in  a  small  capsule,  oil  of  turpentine  rectitied  by  tine  hag  emC 
distillation.     On  bringing  into  this  flame  the  two  wires  of  a  i^^nily, 
galvanic  pile  of  tolerable  strength,  the  fuliginous  vegeta- 
tions will  be  produced  in  such  abundance,  that  frequently 
they  will  be  seen  to  rise  from  the  edge  of  the  capsule,  and 
form  by  their  ramifications  a  very  pleasing  crown,  the  incan-  pleasing  exhi- 
descent  points  of  the  tufts  having  a  very  rapid  movement  of  ^^^*^"* 
tension  on  the  fuliginous  pedicle  that  supports  them. 

To  obtain  the  partial  Insulation  of  the  negative  cftect,  it  Carbon  not  n». 
is  not  necessary,  that  the  substance  from  which  the  flame  *^****T- 
emanates  should  contain  carbon.      I  filled  my  gazomcrter  Hidrogenaloiift 
i»ith  very  pure  hidrogen  gas,  carefully  washed  ;  received  the  »ufficieat. 
flame  of  a  stream  of  this  gus  perfectly  insulated  between 
tlie  two  wires  of  a  pile  ;  and  obsened,  that  the  effects  dur- 
ing the  whole  course  of  the  experiment  were  perfectly  iden- 
tical with  those  which  I  have  desciibed  above  with  the  flame 
of  alcohuL 

As  to  the  flames  emanating  from  substances  that  contain  Of  other  tnb-*^ 
Dieitbcr  carbon  nor  hidrogen,  it  is  very  probable^  that  nooe.g^j."^^*^^^'^^ 

of 
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phosphorus      tfiem  produce  the  pheribmena  of  the  partial  insulatioii  of  (be 
^    '  negative  effect.     With  respect  to  sulphur  find  phosphorun,  I 

have  proved  this  by  experiment ;  and  I  am  disposed  to  cx« 
tend  it  by  analog'  to  all  substances  of  the  same  kind. 
Ftame  of  sul-       The  uninsulated  flunie  of  pttre  sniphur,  applied  to  ather 
l^""'*  pole  of  the  pile,  arts  as  a  perfect  nonconductor.     It  is  im- 

possible to  dischafqe  either  of  the  poles  by  the  application 
of  this  flame ;  and  the  opposite  pole  shows  no  increase  of 
intensity  by  this  contact.     Hence  it  follows,  that  the  two 
wires  connected  by  the  same  flnme  of  burning  sulphur  re- 
main equally  insulated ;  and  if  a  communication  be  esfs- 
blished  between  this  flame  and  the  groundt  it  is  still  tlie 
Hietction       same.     The  flame  of  sulphur,  therefore,  insulates  the  gal- 
does  not  be-     vanic  electricity  as  perfectly  us  the  substance  from  which  it 
flame  itself,      emanates ;  and  consequently  the  fourth  class  of  effects  do 
not  depend  on  the  dispersive  property  of  flame,  as  flame 
Its  connexion  On  the  contrar}*,  the  intimate  connexion  of  these  phenomeni 
wlih  chemical  ^ith  chemical  affinities  is  demonstrated,  by  joining  with  the 
by  additions  to  sulphur  some  hidrocarbu retted  substance.     Thus  on  con- 
lbs  sulphur,     necting  the  polar  wires  by  the  uninsulated  flame  of  a  match, 
or  of  a  thread  dipped  in  sulphur,  the  divergence  is  null  st 
'  the  positive  side,  and  extreme  at  the  negative. 
Flame  of  phos-      As  to  the  flame  of  phosphorus,  it  exhibits  a  very  remark- 
ductoTof  the'  ^^^^  property,  in  belonf^ing  decisively  to  the  fifth  class:  that 
fifth  class.         is  to  say,  applit^l  individually  to  each  pole,  it  acts  as  a  pei^ 
feet  conductor ;  but  the  moment  the  two  wires  are  united  in 
it,  the  positive  side  is  found  to  be  completely  insulated, 
while,  with  respect  to  the  negative  pole,  the  conductiDg 
power  continues  in  full  energy.     I  shall  not  enter  into  the 
The  expcri-     particulars  of  the  experiments,  as  they  were  conducted  pre- 
ment  "J** J"'  cisely  in  the  same  manner  as  those  already  mentioned :  but 
the  phospho-    I  shall  obser\'e,  that,  to  satisfy  myself  whether  the  moisture 
nis  heing  wet,  adhering  to  the  sticks  of  phosphorus,  taken  from  under  w>- 
ter,  had  any  influence  on  the  phenomenon,  I  several  times 
took  the  precaution,  carefully  to  wipe  the  pieces  I  intended 
to  employ,  an<l  then  to  keep  them  a  ti-hole  day  in  a  phial 
filled  with  calcined  muriat  of  lime.     Tliis  perfect  desicca* 
_^ .  tion  did  not  affect  the  phenomena.     Neither  did  brown  and 

opake  phosphorus,  obtained  directly  from  distilling  the  acid 
with  chatcoal,  diftcr  in  its  eftccts,  or  in  their  degree,  from 

that 


RItTd&T  OF  P&USSIATES.  £4^ 

tlfat  wliich  I  had  brouglit  hy  subsequent  operations  to  that 
colour*  semi  transparency,  and  fracture,  whidh  indicate  its 
greatest  purity* 

Perhaps  we  may  infer  from  this,  that  the  impurity  of  Brown  phos- 
brown  phosphorus  does  not  arise,  as  some  have  supposed,  P^^^^^  pcrhapf 
from  a  portion  of  carbon  earned  over  by  the  phosphoric  va-  impure  by  car- 
pours.     In  fact,  if  the  smallest  portion  of  carbon,  burned  ^Q* 
with  sulphur,  immediately  communicate  to  its  flame  pro* 
perties  absolutely  different  from  those  of  the  flame  of  pure 
sulphur,  analogy  leads  us  to  expect  similar  efiects  from  car- 
bon incorporated  with  phosphorus.     But  I  found  nothing  of 
this  in  the  crombustion  of  brown  phosphorus.     I  am  free  to 
confess,  however^  that  this  is  an    argument  of  no  great 
weight,  particularly  as  the  most  essential  point  of  compari<« 
son  is  still  wanting,  for  I  have  never  been  able  to  succeed  in 
burning  together  phosphorus  and  charcoal  mixed  in  different 
proportions* 

{To  be  concluded  m  our  next, J 


11. 
Fads  toward  a  History  of  Prussiaies,    By  Mt*  I^roubt* 

(Concluded  from  p.  lOpty 
Some  Precipitations  by  the  Simple  Prussiate. 

JL  HIS.prussiate,  with  th6  metallic  isotutions,  gives  (tifle- Precipitatei 
rent  results  from  Uie  triple  prussiate,  some  of  which  had  ^'>^^  ^^^  *}^' 
already  been  noticed  by  Scheele.    The  following  are  those  I  ^^utes^dif- 
have  observed.  fer* 

Silver,  with  the  triple  prussiate,  gives  a  white  precipitate^  silver, 
which  soon  turns  blue,  in  constequence  of  the  white  prussiate 
of  iron  mixed  with  that  of  the  silven 

With  the  simple  prussiate  it  produces  a  white  curd,  that 
does  not  change* 

tvold  is  not  affected  by  the  triple  prussiate.  Gold. 
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Moljbdic  acid. 
Tungstic  oxide 

TitaniuiD. 


Uranium.  ' 

Cobalt. 

Kickel. 

Manganese. 
Copper. 

Muriate  of 
copper* 


Platina. 


\^^ith  the  simple  prussiate  it  givesa  white  pVecipitate»  that 
turns  to  a  fine  yellow.  Th»  precipitate  is  a  true  pruasiate 
of  gold,  and  does  not  fulminate  by  exposu^^  to  heat.  Dis- 
tilled in  a  retort  it  gives  out  water,  empyreumatic  oil  pretty 
abundantly,  and  gaseous  oxide  of  carbon  that  bams  with  a 
blue  flame.  The  residuum  is  g^ld  mixed  with  powdered 
charcoal.  I  find  no  mention  of  ammonia  in  my  notes,  whe* 
ther  it  were  forgotten  I  do  not  know. 

Molybdic  acid  has  no  effect  on  either  of  the  pruariatei. 

Neither  has  oxide  of  tungsten. 

Titanium,  with  the  triple  prussiate,  afforded  pnuaian  Uucb 
in  consequence  of  the  iron  retwned  by  the  oxide. 

With  the  simple  prussiate  it  gave  yellow  oside  of  iraii 
such  as  this  prussiate  produces  with  solutions  of  red  oxid& 
I  have  never  yet  been  able  to  obtain  titanium  perfectly  fits 
from  iron. 

Uranium  gave  a  blood  red  precipitate  with  the  triple  pra^ 
siate.     With  the  simple,  a  yellow  white. 

Cobalt  gave  a  grass  green  precipitate  with  the  triple  pros- 
siate.     With  the  simple,  a  light  cinnamon. 

Nickel  gave  a  greenish  white  precipitate  with  the  triple 
prussiate.    With  the  simple,  a  yellowish  white. 

Manganese  gave  a  peach  blossom  precipitate  with  the  tri* 
pie  prussiate.     With  the  simple,  a  dirty  yellow. 

Copper  gave  a  fine  crimson  with  the  triple  prussiate.  With 
the  simple,  a  yellow. 

White  muriate  of  copper,  or  that  in  which  the  oxide  is  st 
a  minimum,  dissolved  in  muriatic  acid,  gives  with  the  tri- 
ple prussiate  a  white  precipitate,  but  tinged  with  a  litde 
crimson.  It  appears,  that  the  precipitate  would  be  whiter 
if  the  muriate  were  completely  free  from  oxide  at  a  maxi- 
mum: but  the  solution  of  this  murinte  is  like 'that  of  irooi 
it  is  difficult  to  keep  it  at  a  minimum  of  oxidation,  in  cotne- 
quence  of  the  action  of  the  air. 

With  the  simple  prussiate  this  muriate  gave  a  perfectly 
white  curdy  precipitate.  A  few  drops  of  solution  of  pol' 
ash  took  from  it  its  prussic  acid,  and  turned  it  yellow,  wUch 
is  the  colour  of  oxide  of  copper  at  a  minimum. 

Platina  afforded  nothing  with  either  of  the'  prusdates :  but 
I  find  a  memorandum^  to  examine  it  agaiiu 

Prusdst^ 


HISTORT  OF  PRVSSIATES. 

PruS'iate  of  mercury  it*  obtained,  as  is  well  known,  by  P 
trvatio);  ^  "'■■'e  of  mercury  with  pm^jbian  blue.  Tius  salt 
emiiy  crystallize!)  in  letruedml  prisma.  It  is  always  opake. 
It  naiiy  retain  potash,  aa  will  be  seen  presently,  if  there  were 
any  iu  the  pruMuaii  blue.  It  equally  reUius  oxide  of  iron,  u 
may  be  seen  by  the  followiu)^  exgicriitient.  Heat  a  few  grBiM  J 
will]  muriatic  acid  in  a  little  mutrais,  and  white  pniuian'J 
will  be  precipitated. 

To  free  ii  tVoui  iron,  it*  fiolution  must  be  boiled  with  red  F 
oxide  of  mercury  repeatedly ;  each  time  it  depoi^ils  oxide  of 
iron,  but  this  dc|nimtion  is  tedious.  Tlie  prussiaie  of  mer- 
cury changes  its  stale  by  being  boiled  with  red  oxide,  and 
appears  to  take  u)i  a  surcharge;  for  it  no  longer  ciyatallires 
in  prisms,  bat  in  Hmnll  groupes  of  very  tine  needles.  Their  ■ 
•olutioaa  too  requiri:  to  be  fattlicr  concentrated;  and  dis- 
solring  the  crystals  afresh  does  not  briug  t]iem  back  to  their 
orij^nal  fi^re. 

This  salt  heated  in  a  retort  is  easily  and  wholly  decom-  D 
poied,  if  the  fire  be  not  urged  too  atrongly.  It  tii  sufficient ''' 
to  heat  a  few  grains  in  a  tube  of  three  or  four  lines  diameter, 
closed  at  one  end.  If,  while  thus  heiited,  the  open  end  be 
exposed  to  flame,  the  prussit'  jjns  mingled  with  gaseous 
oxide  of  carbon  takes  fire.  The  fliime  is  red  and  blue,  ter- 
minated by  a  yellowish  aureoU.  One  hundred  grains  of 
prismatic  prussiate  gave  onetime  aeventy-two  grains  of  mer- 
cury, at  another  seventy-two  and  lialf.  The  residuiini  of 
eight  or  nine  grains  was  a  mixture  of  charcoal  and  carbo- 
nate of  potash.  This  is  nothing  extraordinary,  for  the  alkali 
cannot  decompose  prussiate  of  mercury,  and  no  doubt  it 
wsa  coutained  in  the  pnissian  blue,  which  was  that  of  the 

The  products  that  arose  in  this  distillation  were  ammonia ;  Pi 
ul,  mid  this  even  tn  tolerable  abundance ;  and  a  mixture  of 
carbonic  acid  gas,  and  carbonic  oxide. 

There  dues  not  appear  to  be  any  prussiate  nf  mHcury  t 
with  oxide  at  a  minimum  fur  its  base  ;  fur  the  prassic  acid  '" 
apphed  to  mild  murlateofmercniy,  ur  to  the  nitrate  with  base  in 
at  a  minimum,  eliminates  a  portion  uf  the  mercury,  and  pro- 
duces a  prussiate  with  base  of  red  oxide,  like  that  obtained 
y  treating  ri 
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Red  oxide  of        The  red  oxide  of  mercury  equally  decOHi poses  the  snnpl« 
com^^l^^'^th  P'*"^'**^'     ^^^  potasli  too  is  separated  from  it ;  and  as  ^ 


prussiates  of 
potash. 


FrussUte  of 
mercury  not 
decomposed 
hj  sulphuric 
acid  diluted^ 


or  by  nitric ; 


has  no  action  on  the  prussiate  of  mercury,  the  prottsiate  cij 
stallizea  amidst  it.  It  likewise  decomposes  the  triple  pnu- 
siate  completely,  but  this  requires  long^  boilings.  lu  thii 
process^  the  black  oxide  in  tlie  triple  prussiate  passes  to  fk 
atate  of  red  oxide,  and  is  deposited  as  an  ochre.  .  Part  of  tk 
mercury  ^ves  out  tiie  oxij^en  requisite  for  this,  and  hence 
it  is  found  in  the  metallic  state  among  the  •  ochre  precipi- 
tated ;  but  without  this  superoxigenation  of  the  iron,  which 
diminishes  the  affinity  of  this  metal,  the  oxide  of  mercaiy 
probably  would  not  decompose  a  combination  so  solid  as  tht 
of  the  triple  prussiate. 

The  aqueous  sulphuric  acid  has  no  action  on  prusnate  of 
mercury,  even  with  heat.  Not  the  sli^test  smell  of  pnmic 
gas  is  given  out* 

Potash  saturates  the  sulphuric  acid  as  a  vehicle  of  the 
prussiate,  but  occasions  no  precipitate. 

Concentrated  sulphuric  acid  destroys  the  prussic,  giveaoiit 
sulphurous  acid,  and  thus  destroys  all  means  of  compaiii«k 

Nitric  acid  is  not  more  successful  even  with  boiling.  At 
the  beginning,  indeed,  a  little  nitroufi  gas  is  perceived;  but 
this,  no  doubt,  is  occasioned  by  the  black  oxide  of  iroB  coo- 
tained  in  the  prismatic  prussiate.  The  prussiate^  howerer, 
crystallizes  in  the  midi^t  of  the  acid;  and  alkalis  saturate 
this  acid  without  precipitating  any  thing, 
but  it  is  by  the  But  it  does  not  elude  the  action  of  the  muriatic  acid  ia 
muriatic.  jj]^^  manner.     There  is  a  separation  of  prussic  ga9|  a  com- 

plete decomposition,  and  tlie  prussiate  is  totally  changed 
into  corrosive  sublimate.  Accordingly,  alcohol  dissolves 
the  saline  residutrm  of  this  process  completely;  and  we  &^ 
nothing  but  sublimate  on  trying  it  by  reagents.  ,  It  ia  well 
known*  that  alcohol  dpes  not  disoolve  the  prussiate  of  aef 
cury. 

Soluble  in  pot-      Potash  diesolves  the  prussiate  of  mercury  abundant^,  by    j 
ash.  the  assbtance  of  heat;  and  this  salt  cry8talli;(e8  in  it  on 'cool- 

ing.    Alcohol  separates'it  too,  and  it  is  found  entire. 
Decomposed        Muriate  of  tin  at  a  minimum,  and  hidrosulphjiretted 
tin"and*htdr6.  **'•  decompose  this  prussiate  instantly,  and  the  pnissic  acid 

lulphu retted    is  set  free. 

water ;  ^  t^ 
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It  has  beeQ  seen*  that  muri^itic  acid  acts  effectually  on  but  not  by  mo- 
thU  pmssiate :  it  might  be  supposed,  therefore^  that  muriate  "?^*  ammo- 
of  ammoniay  which  offers  the  prussic  acid  a  principle  capa- 
ble of  uniting  with  it,  should  m$ike  a  change  of  bases ;  but 
it  does  not.  If  a  solution  of  prussiate  of  mercury  be  heated 
wifh  muriate -of  ammonia,  nothing  new  is  produced,  and  al- 
cohol separates  them  completely.  Potash  and  limewater 
propitiate  nothing  from  the  mixture,  not  an  atom  of  corro« 
live  sublimate;  and  the  green  sulphate  of  iron,  which  would 
IMDt  fail  to  form  a  prussiate  of  iron  with  that  of  ammonia,  if 
it  met  with  any  in  the  liquor^  docs  not  expe^^ence  the  least 


Prussic  gas* 

On  heating  1440  grains  of  triple  prussiate  in  a  retort,  rntssic  nt« 
uttth  a  sufficient  quantity  of  dilute  sulphuric  acid,  four  ounces 
[3304  grs*]  of  alcohol  were  impregnated  with  about  80  grs« 
qf  gas.  I  kept]the  alcohol  in  a  jar  in  a  mercurial  trough: 
tbe  gas  dissolved  in  it  rapidly,  but  it  would  have  taken  up 
qpiQcb  more.  The  winter  of  tlie  intermediate  receiver  too  waa 
loaded  wi|h  it:  i^  smell  was  bpffocatingly  pungent,  and  its 
kernel  flavour  was  extremely  strong.  This  water  did  not 
iimder  that  of  barytes  turbid.  The  gas  has  a  constant  pu- 
dency to  escape,  and  is  perpetually  raising  up  the  cork.  If 
a  small  matcass  tilled  yvi^h  the  solution  be  immersed  in  hot 
water,  the  gipis  separates  rapidly,  and  burns  at  the  orifice  : 
OiD  bringiog  9^  candle  near  it,  smoke  is  perceived;  no  doubt 
because  a  part  of  the  charcoal  escapes,  as  in  the  combustion 
qf  volatile  oils. 

Jtmmc  acid  disisolved  in  water,   and  kept  in  a  bottle  Prussictddd©- 
closely  stopped^  is  decomposed  spontaneously.     In  four  or  coin|K>s«dspoii- 
fivc  months  it  bocomes  yellow.     It  gradually  loses  its  smell,  ^j^^/**^  "* 
grows  turbid,  und  deposits   a    coffee  coloured   sediment, 
n^hich,  after  being  heated,  exliibits  all  the  characters  of  chap- 

By  distillation  it  affords  a  little  water,  prussic  acid,  and  Decomposed 
aisiQoaia*     The  carbon  is  azotized;  and  it  acquires  one  of  by  heat. 
the  principhes,  which  the  acid  relinquishes  on  being  decom- 
posed, for,  on  heating  it  with  carbonate  of  potash,  it  afforded 
que  a  lixirium  cap^ible  of  making  prussian  bluCt 

But 
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of  iroa. 


Solution  dis- 
tilled. 


well, 
loferencc. 


But  while  the  carbon  in  sejiarating  retains  azotey  tbe 
greater  part  of  the  latter,  combining  with  hidrogeny  ibniif 
ammonia.  Thus  ammonia  iik  found  in  the  yellow  liquor, 
with  the  remainder  of  the  acid  that  has  escaped  decompon- 
tion. 
jBoIution  of         Prusdc  acid  dissolved  in  water  does  not  render  the  solo- 

Kd^sul^atc  ^l^"  ^^  ^""^^^  sulphate  of  iron  turbid,  till  it  has  undei^^e 
the  changes  just  mentioned ;  it  then  affords  blue  with  it,  finom 
the  concurrence  of  the  ammonia  recently  formed. 

Finally,  this  solution  being  distilled  affords  pmssiate  of 
ammonia,  and  nothing  more  is  found  in  it  but  some  paiti- 
cles  of  carbonaceous  matter,  wliich  fall  down.  It  wooU 
have  been  of  importance  to  ascertain,  whether  there  were 
any  carbonic  acid  lyith  the  ammoaiu,  but  I  forgot  it  at  the 
time.  I  intend,  however,  to  examine  it  agun. 
Rolutlonofthe  The  alcoholic  solution  keeps  perfectly  well.  Hence  we 
acid  m  alcohol  jj^^j  ^^^^^  j^^^g^  ^j^l^  gome  reason,  that,  as  alcohol  is  better 

adapted  than  water  both  to  dhtsolve  and  retain  it,  thepms* 
isic  gas,  considered  too  with  respect  to  its  qualities  of  *  being 
aromatic  and  inflammable,  perceptibly  approaches  tfeucrts 
oily,  combustible,  and  complex  products,  than  to  saline  sub- 
stances. 

From  these  facts  it  follows,  first,  that  there  is  bnt  one 
pmssiate  of  mercury,  the  base  of  which  is  atamaximinn: 
secondly,  that  the  augmentation  of  attractive  power, 
which  the  prussic  acid  borrows  from  the  black  oxide,  when 
it  has  to  combine  with  potash,  or  the  red  oxide  of  iron,  md 
on  which  Berthollet  has  so  justly  insisted,  ceases  to  fae  ne> 
ces&aiy,  when  it  has  to  unite  with  the  oxides  of  gold,  siIto^ 
copper,  cobalt,  nickel,  uranium,  mercury,  &:c.  We  see,  in 
fact,  with  regard  to  the  latter,  this  acid,  the  affinities  of 
which  are  so  sluggish,  so  little  adapted  to  entitle  it  to  dw 
name,  has  notwithstanding  no  need  of  black  oxide^  to  fur- 
nish with  mercury  a  saline  compound,  very  soluble,  veiy 
cn^stalliziible,  and,  in  short,  possessed  of  all  the  character^ 
that  distinguish  the  most  perlect  compounds.  To  these 
anomalies  let  u»  add  those  it  has  of  preferring  mercury' to 
all  the  alkalis ;  not  yielding  its  oxide  either  to  the  nitric 
br  sulphuric  acid,  each  of  which  is  so  far  beyond  it  in 
itrePgth ;  and  lastly,  to  yield  it  only  to  the  muriatic  acid, 
•  '  '    which 
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which  is  in  sio  maoy  respects  inferior  to  the  sulphuric  and 
nitric. 

Uxitnum  of  animal  charcoaL 

Equal  parts  of  charcoal  of  hlood  and  carbonate  of  pot-  Prtissic  lixi« 
<»h»  heated  to  redness  in  a  cqyercd  crucible,  always  afforded  ^^^^* 
me  the  richest  lixivium. 

Supposing,  that  the  carbonic  acid  might  be  an  obstacle  Not  improT<4 
to  the  saturotion  of  the  potash,  I  added  lime  to  the  mixture,  ^^  ^*"**' 
but  the  lixivium  was  not  improved  by  it, 

I  heated  red  hot,  for  half  an  hour,  a  mixture  of  144  grs. 
of  charred  blokMl,  with  as  much  carbonate  of  potash.  After 
lixiviating,  104  grs.  were  left,  40  having  been  destroyed. 

These  104  gpns.  were  again  treated  with  144  of  carbonate 
of  potash,  ^d  were  reduced  to  6!2,  so  that  the  loss  was 
42. 

The  lixivium  of  each  of  these  was  saturated  with  the  4h  Fimt  HxiTiiuB 
Itttion  of  the  sulphate  of  iron  of  the*  shops ;  and  the  blue  "^^"S^^ 
produced  by  the  former,  after  brightening,  was  double  that 
a£brded  by  the  second. 

To  ascertain  the  influence  of  temperature,  I  tried  three  The  red  heat 
mixtures  of  equal  parts.     The;  first  was  kept  red  hot  half  ™"**  ^  ^f^P* 
an  hour,  the  second  an  hour,  the  third  an  hour  and  a  quar*    ° 
tei>     Th^  lixirium  of  the  first  produced  but  little  blue ; 
those  p|f  the  other  two  a  great  deal,  and  nearly  in  equal  quaip- 
tities.    These  results  prove,^  either  that  the  simple  prussiate, 
which  predominates  in  the  lixivia,  is  preserved  amid  the  car- 
bonaceous alkaline  mass,  or  that  it  is  reproduced  as  fast  as 
H  is  destroyed. 

Powdered  charcoal  of  blood.grQws  moist  in  the  air.     By  cdcined  blood 
washing,  it  affords  muriate  of  soda,  and  carbonate  of  soda  deliquetccnt. 
united  with  a  little  prussic  acid. 

Charcoal  of  blood  lixiviated  with  potash  a  second  time  Exhausted  hj 

•till  affords  blue,  though  but  little;  a  third  time,  the  blue  is  successive lixl- 

■  Tiations 

•less  perceptible;  a  fourth  time,  there  is  none.     This  char- 

.coal,  thuB  exhausted,  and  heated  red  hot,  incinerates  with  incinerated* 

^reat  facility,  and  without  exhaling  any  smell  of  ammonia, 

«a  that  does  which  is  burned  immediately  after  having  been 

exposed  to  distillation.    It  seems  as  if  it  became  more  com* 

bustible  in  proportion  as  it  parts,  with  its  azote,  and  ap« 

proaches 
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proaches  nearer  to  veijetable  charcoal :  nitric  acid,  bowerer, 

cannot  inflame  it.     As  arote  is  capable  of  forming  solid 

Would  it  make  combinations  able  to  resist  a  high  temperature,  what  woald 

tupenor         .  y^^  ^^^^  influence  of  animal  charcoal  in  the  formation  of 

steel?    Workmen  employ  sheep's  hoofs  for  casehardenhig; 

has  their  charcoal  any  advantage  over  that  of  wood  ? 

Prusriateof  ,       Equal  parts  of  washed  charcoal  of  blood  and  potash  de* 

f(Sled"by  it      ^8^^®"^*^'^  ^y  linie,  or  lapis  infemalis,  afforded  me  by  dii- 

tilhition   simple  prussiate  of  ammonia*   and  a  great  deal 

of  gas,  which  had  the  prassic  smell,  and  burnt  with  a  r«d 

flame. 

Equal  parts  of  the  same  charcoal  and  oxide  of  manga- 
nese afforded  me  carbonate  and  prussiate  of  ammonia. 
Bat  it  does  not      The  desire  of  fabricating  ammonia  With  advantage  kd 
nwi^«K^sal       "^^  *^  *^^  following  experiment,     I  distilled  a  mixture  of 
ammoniac.       six  drachms  of  charcoal  of  blood,  two  drachms  of  clay»  and 
^  '  two  of  muriate  of  soda ;  but  the  product  pf  sal  ammoniac 

was  less  than  I  had  expected. 
Prussiateft  from  '    All  vegetable  charcoals  azotized  are  fit  fbr  making  praa- 
SuircoaL.        ^^^^  blue.     Thus  those  of  gluten,  chich  pease,  indigo,  and 
>  pitcoal,  afforded  me  tinging  lixivia,  sometimes  mingled  with 

hidroMilphuret :  those  of  sugar  and  sugar  of  milk  did  not 
give  the  slightest  indication  of  blue.  • 

Charcoals  of  ■  The  charcoals  of  the  chesnut  tree  and  heath,  which 
and*he.;th^o  smiths  prefer,  because  they  have  the  property  of  not  bunn 
not  contain  ni-  Ing  any  lonjjer  than  they  are  blown,  do  not  derive  this  from 
trogen.  axote,  for  their  lixivia  contain  no  prussic  acid.     - 

Cream  of  tar-  '     Cream  of  tartar  heated  red  hot  aflbrds  a  lixivium,  which 

tar  and  sal  am-  ^qcs  not  afford  the  least  indication  of  it:  two  parts  of  cream 

moniac  m  cer-     ^  .  ,  .»       i  •  i  i 

tain  propor-     ^f  tartar  and  one  ot  &nl  ammoniac,  the  rame:  but  one  part 

tioiu  afford  a  of  sal  ammoniac,  with  four  of  cream  of  tartar,  ytelda  a  lixi- 
vium, thut  ( ontuiiiS  sini))lc  pruMfiate,  and  affords  blue  with 
the  green  t»nl[)liate  of  iron  of  the  shops.  .  Cream  of  tartar 
and  nitrate  oi  aiO<!a  afibrd  nothing. 

-  This  proveK,  that  animal  charcoal  is  preferable  to  vegeta* 
bleon  account  o:'  The  azot^  merely.  It  also  follows,  that,  if 
we  should  Roii^t?  till. Our  other  discover  an  azotizfod  compound 
more  caphi>]«}  oi  sustaining  a  strong  heat  than  the  ammonia* 
cal  64iltb,  wo  might  l^e  able  to  form  prussic  acid,  perhaps,  io  a 
i^ss  laborioas  m&nrier  than  by  means  of  aniipal  pharcoaU 

ExamrKfltim 


BISTORT  OF  PRUSBIATES.  $57 

I 

Examination  of  the  lixivia. 

By  dUtillation  these    constantly  give  prussic  acid  and  Lixivia  exvni- 
ammonia,  the  origin  of  which  we  have  seen  above.  ^ 

They  also  contain  carbonate  of  potash  in  large  quantity ; 
simple  pmssiate  of  potash  ;  triple  prussiate  of  potash ;  sul- 
phate of  potash ;  phosphate  of  lime ;  and  sulphur. 

They  let  fall  tlie  phosphate  of  lime  as  they  are  evaporated; 
ho<v  it  was  sustained  in  them  I  knuw  not. 

If  a  portion  of  the  lixivium  be  saturated  with  sulphate  of 
iron,  and  the  liquor  with  which  the  blue  produced  is  bright- 
ened be  examined^  phosphate  of  iron  will  be  difcovered  in  * 
it«   It  was  this  phosphate,  that  led  Westrumb  to  suppose  the 
•cid  of  Prussian  blue  to  be  the  phosphoric. 

Alcohol  applied  t6  the  concentrated  lixivia  takes  from 
them  some  simple  prussiate ;  but  it  appeared  to  me  difficult* 
to  exhaust  them  of  it  by  its  means.  The  triple  prussiate 
remains  in  the  lixivium  with  the  carbonate. 

Of  these  two  prussiates  one  only  can  produce  prussian 
blue  with  the  red  oxide  of  iron,  which  is  the  triple  prussiate, 
and  this  because  it  contains  black  oxide  of  iron.     The  sim-  Common  lut- 
pie  cannot,  because  it  is  destitute  of  this  black  oxide :  but  Sl^^^y^e  adva«-" 
it  acquires  this  property,  and  is  converted  into  triple  prus-  tageous  for 

siate,  as  soon  as  the  lixivium  is  mineled  with  the  sulphate  'P^'^'IJK  P'«»- 

,  sian  blue  than 

of  iron  of  the  shops  ;  and  consequently,  if  a  sulphate  com«  the  red  tul- 

pletely  red  be  employed,  we  shall  have  much  less  prussian  P^*^^- 
blue,  because,  the  black  oxide  failing,  it  cannot  form  a  tri- 
ple prussiate  and  afford  blue  with  the  same  sulphate.     Two 
experiments  will  render  this  evident. 

I  divided  a  lixivium  into  two  equal  parts.     One  was  pre-  Experiment. 
cipitated  with  red  sulphate,  the  other  with  the  green  sul- 
phate of  the  shops.     The  surplus  oxides  being  separated  by 
the  brightening  liquor,  the  blue  from  the  second  was  found 
to  be  to  that  from  the  first  in  bulk  as  four  to  one. 

The  first  lixivium,  when  filtered,  had  a  strong  kernel  smell* 
I  saturated  it  with  potash,  to  fix  the  free  prussic  acid  afre«h ; 
and  OD  trying  it  afterward  with  the  red  sulphate,  it  did  not  af- 
ford an  atom  of  blue,  but  with  the  green  it  yielded  a  great 
deaL  Hence  we  may  conclude,  that  a  carbonaceous  lixivium 
cannot  yield  all  the  blue  it  is  capable  of  producing  with  the 

solution 
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solution  of  red  oxide,  without  the  assistance  of  black  oxide. 
Hence  the  risk  of  losing  all  the  simple  prussiate  contained  in 
a  lixivium,  if  we  were  to  use  only  a  sulphate,  the  oxide  of 
which  la  completely  red ;  though  this  I  formerly  recomn&ended, 
The  blue  from  but  it  was  from  mistake.    I  was  not  aware,  that,  if  the  green 
•^^f®"  *"^'  sulphate  have  the  inconvenience  of  affording  a  paie  prussian 
first,  but  grows  blue,  the  oxigen  of  the  atmosphere  soon  remedies  this;  and 
deeper  bjr  ex-  |^(  it  has  the  essential  advantage  of  furnishing  the  simple 
,^,  prussiate  with  that  portion  of  black  oxide*^  which  is  necesanij 

to  convert  it  into  a  triple  salt,  and  enable  it  afterward  to 
produce  blue  with  tlie  red  oxide.  Thus  practice  had  at* 
tained  the  object  before  theory:  but  practice  in  turn  be- 
comes a  rational  process,  as  soon  as  theory  comes  to  its  jut* 
tification.  Two  other  experiments  will  corroborate  this. 
Alnm  employ-  The  lixiviums  are  commouly  precipitated  by  a  solution  of 
*  four  parts  of  alum,  and  one  of  the  sulphate  of  iroa  of  the 

shops, 
but  it  has  no        I  divided  one  of  these  solutions  into  two  parts.     One  was 
^^■'^*^^*  superoxided  by  the  oxigenized  muriatic  acid,  the  other  wm 
I  not.     I  afterward  saturated  them  with  the  carboDaccQas  ra» 

siduum.  The  common  solution  afforded  abundance. of  blne» 
but  the  superoxided  yielded  only  a  pale  precipitate,  wbich 
was  nothing  but  a  little  blue  rUfi'uscd  among  a  great  deal  of 
aluniine.  This  experiineut  does  not  difler  at  bottom  from 
the  preceding :  it  has  only  the  advantage  of  showing,  that 
alum  is  merely  a  passive  ingredient  in  forming  prawao 
blue. 
The  lixivium  The  lixiviums  of  the  manufacturer,  therefore,  are  ncvt  like 
from  blood  not  ^^^,3^  made  by  treating  prussian  blue  with  an  alkali.     Tbe 

precisely  the  .  ■'  /^  _  ^     ,  .     , 

same  as  that     latter  will  always  ailord  abundance  oi  blue,  because  it  n 

from  iirusssan  made  a  triple  salt  in  the  operation  itself:  but  this  is  not  tbe 

case  with  the  former;  they  ailord  blue  only  in  proportion  to 

the  quantity  of  triple  salt  they  contain,  and  to  augment  tlu|^ 

or  to  convert  their  simple  prussiate  into  it,  it  is  indispensable 

ito  employ  a  sulphate,  that,  if  not  strictly  green,  at  least 

is  .so  in  a  certain  degree;   and  this  is  precisely  the  case 

with  the  sulphate  of  thtt  shops,  however  long  it  has  been 

made. 

In  the  caTcina—    From  these  details  we  learn  farther,  that,  if  the  lixinant 

tViD  of  the      contain  but  a  certain  portion  of  triple  prussiate,  it  is  cither 

blood  urobably  ^ 

'         ^  because 
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because  the  chsrtoal  of  blood  has  not  iron  Bufficient  to  con-  p»ti  of  ihc  in- 
vert nil  tlie  stmiile  prus^iute  lliat  ia  Ibrmed  during  the  caici-  5^,|'o"^^" 
ntttinn  into  a  triple  salt,  or  that  part  of  tiiia  salt  ttt  Bgun 
reduced  to  tlie  slate  of  simple  prussiate  by  the  loss  of  part 
of  itii  oxide,  8s  we  have  seen  takes  plaee  when  it  is  heated 
^»ne.  Of  these  two  opinions,  howevev,  I  shoald  be  in- 
clined to  adopt  the  latter,  becmiBC  I  Imvo  observed,  that  the 
athe*  of  the  charcoal  that  ha«  been  lixiviated  nlwaj-a  aflbrd 
a  great  deal  of  iron ;  we  have  no  reason,  therefore,  to  sup- 
prise,  that  in  calcining  the  carlionRceou-i  alkaline  mixture 
iroD  is  wanting  to  the  prussiate;  and  indeed,  if  ne  reflect 
on  the  subject,  it  is  surprising,  that  the  triple  prutsiate, 
which  actually  exists  in  the  lisiviums,  should  have  been  ca- 
pable of  deiendttig  its  oxide  against  the  efiects  of  the  car- 
bon continuHlly  tending  to  reduce  it.  The  whole  of  this, 
however,  is  at  present  I'ery  obscure :  we  neither  know  the 
ptfriod  when  the  pruisic  acid  is  formed,  whether  it  be  de- 
Btrwyed  to  be  again  reproduced,  nor,  lastly,  tlie  degree  of 
heat  required  to  obtain  the  greatest  possible  quantity  of 
ejther  of  the  pruesiutes,  that  are  the  objectH  of  the  manu- 
focturer. 

The  existence  of  tbe  triple  prussiate  in  the  lixivia  may  be  Pwftf  Uut  the 
tlenoiiBtnited  by  the  following  experiment. 

Saturate  a  lixivium  with  aqueous  sulphuric  acid.  The' 
carbonic  acid  first  flies  off,  and  nest  the  pnisaic  acid  of  the 
free  prussiate,  A  fter  this,  bent  most  be  applied,  when  the 
triple  prussiate  is  attacked,  and  the  white  pruesiate  of  iron 
is  made  apparent.  Beside  this,  concentrated  lixivia  long 
kept  deposit  octaednil  crj-slals  of  triple  prussiate. 

The  pruKiic  lixivium  has  two  verj-  dlatiuct  Mstes ;  one  of  Thdr  qiii 
potash)  the  other  of  kernels.     By  the  latter  we  may  judge  at  ■"'y  bejud^ 
once  of  its  quality.     If  it  affect  the  palate  but  slightly,  the  I'/s;!,'!"  """"' 

Uxtvium  is  defective,  either  because  the  mixture  was  InsufRci-  

ently  heated,  or  the  animal  charcoal  in  too  sparing  proportion. 
I  am  uf  opinioa  loo,  that  the  calcination  of  the  mixture  in  t))e 
open  air  does  not  contribute  to  the  augmentation  of  the 
pnuuate ;  and  that  it  would  probably  be  more  advantageous, 
and  tave  trouble,  to  heat  it  in  covered  crucibles  in  a  reverbe- 
nisry  furnace,  since  it  has  been  proved,  that  stirring  the 
is  QOt  iieces^ury  to  the  success  of  the  operation. 

When 


triple  I 
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P4«Tions  to  When  it  is  necessary  to  concentrate  the  lixiviDm,  either  ta 

liti^reenlul-  ^^*^P  '*»  ®^  ^^^  **  ^^y  ^^  "P  ^^^  room,  we  should  preii- 
phat  <;hould  be  ously  take  care*  as  Curandeau  perceived,  to  prevent  the  sinir 

vent  the^c^'^of  P'^  prussiate  from  beiupf  destroyed.     This  is  readily  done  by 
the  simple        adding  green  sulphate  in  small  quantities*     In  this  way  it 
l^vuMte.         dissolves  completely  in  the  lixivium,  which  first  grows  n^ 
then  becomes  again  yellow.     An  excess  of  sulphate  does  not 
alter  it,  because  the  potash,  which  predominates,  reduces  it 
tu  an  oxide;  and  this  falls  down,  without  being  able  to  pass 
tQ  the  state  of  a  prussiate.     To  attain  thin,  it  must  present 
itself  accompanied  by  an  acid  ;  for  the  oxide  here  spoken  of 
is  entirely  that  at  a  minimum,  which  has  n6  acticm  on  ths 
triple  prnssiste* 
Advantage  of       ^  have  divided  a  lixivium  into  two  equal  parts:  one  was 
(Ms.  prepared,  or  converted  into  a  triple  salt,  by  the  g^een  sul- 

phate; the  other  was  not.     1  at\erward  distilled  them:  and 
the  first  gave  no  indication  of  ammonia;  the  second  fur- 
nished it  as  usual.   It  is  indispensably  necestory  therefore^  to 
prepare  the  lixivia  before  they  are  concentrated.     Finally, 
The  red  oxide  neither  the  red  oxide,  nor  its  sulphate,  as  Schcele  fouDdt 
wiih  thetim-   '*  capable  of  disj^olving  in  the  simi)le  prussiate,  and  giving 
plopruMiate,   it  the  properties  ef  the  triple.      This  oxide  too,   though 
adapted  to  become  the  basis  of  prussian  blue,  is  equally  anv 
or  decompose  able  of  itself,  to  decompose  the  triple  prussiate;  it  must  bft 
2Lu  afclTO.'*""  presented  to  it  in  sol  ut ion  by  an  acid. 

Recapiinlatiofu 

CompoDent  Prussic  acid  is  composed  of  carbon,  nitrogen^  and  faidro* 

paru  of  prus-   gen,  in  proportions  of  which  we  are  yet  ignorant.     We  can 

&»eaci  .  ^^^y.  conjecture,  from  the  ipHtit  quantity  of  carbon  it  leaves 

in  several  instances  after  it  is  destroyed,  that  this  principle 

enters  into  its  basis  in  a  very  large  proportion,  compared 

Nooxigen.       ^^^^  ^^^^  others.     Neither  is  there  any  fact,  that  indicates 

oxigen  to  make  a  part  of  it ;    and  indeed,  from  the  well 

known  aifinities  of  its  three  elements,  added  to  the  circupi^ 

stances  under  which  the  acid  is  formed,  we  can  scarcely 

think  it  does. 

Has  few  acid        The  prussic  acid  in  its^  separate  state  has  very  few  of  the 

qiialttitfs.         common  qualities  of  acid«.     It  has  not  a  sour  taste;  it  does 

not 
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not  redden  litmus ;  it  does  not  dissolve  in  water,  the  proper 
lueiistruum  of  acids»  so  well  as  in  alcohol ;  and  it  is  even  de« 
composed  in  it  spontaneously  without  access  of  air.  With 
alkalis  it  fbnns  combinations  so  imperfect,  that  we  find  in 
them  the  specific  properties  of  their  component  parts  scarcely 
altered;  and  the  weakest  of  all  acids,  the  carbonic,  is  capa- 
ble pf  decomposing  them.  In  short,  its  combustibility,  taste^ 
smell,  generation  amid  volatile  oils  and  kernels,  and  quality  go^too* t^nd 
of  keeping  in  alcohol,  form  an  assemblage  of  properties,  by  inflammables. 
which  it  approaches  much  nearer  to  oily  and  inflammable 
productions  than  to  saline  substances. 

The  prassic  acid,  however,  notwithstanding  its  little  Pa- He  of  mercury 
line  energy^  attacks  the  oxide  of  mercury  at  a  maximum  with  it  acts  as  a  pow* 
great  advantage;    and  with  this  oxide  it  furnishes  a  saline 
combination  so  strongly  characterized  in  its  qualities,  that 
we  are  obliged  to  acknowledge  it  acts  under  certain  circum- 
stances as  one  of  the  most  powerful  of  acids.     In  fact,  the  Pussiate  of 
prufisiats  of  mercury  wants  nothing  to  entitle  it  to  rank  with  ni^^cury. 
the  most  perfect  metallic  salts;  and  what  may  perhaps  be 
deemed  astonishing  is,  to  see  it  refuse  to  combine  with  the 
oxide  at  a  minimum;  yet,  from  the  effect  of  concurreat  afH- 
nities,  of  which  there  are  other  examples,  it  raises  it  to  the 
"State  of  an  oxide  at  a  maximum,  separating  one  portion  of 
the  metal,  to  form  a  prussiate  with  the  other. 

Prussic  acid  has  no  action  on  the  red  oxide  of  iron;  but  it  Action  of  pru«- 
very  readily  attacks  the  black  oxide,  and  produces  with  it  "^*^^^  *"*'*• 
white  prussiate.  It  is  true  this  prussiate  is  not  strictly  white, 
on  account  of  the  difficulty  of  preparing  a  precipitate  with 
the  green  sulphate  totally  free  from  a  surplus  of  oxide; 
and  accordingly  it  is  always  greenish :  but  as  it  becomes  a 
perfect  prnssian  blue  by  dr}'ing,  there  can  be  no  doubt,  tiiat 
the  pmssic  acid  and  the  base  of  green  sulphate,  if  not  af- 
fected by  contingent  circumstances,  would  furnibh  a  prus* 
siate  as  white  as  that  which  we  obtain  in  a  more  easy  manner. 

Prussian  blue  is  not  a  single  compound,  as  had  been  sup-  j>rugigjin  ^j^^ 
posed.     This  the  following  observation  is  sufficient  to  show,  not  a  single 
It  IS  known,  that  the  base  of  this  blue  is  the  red  oxide  of  ^^^^^^""^ 
iron:  bat*  if  this  oxide  alone  were  sufficient  to  make  prnssian 
blue,  why  is  not  this  blue  afforded  by  prussic  acid  and  red 
oxide  ?  and  why  do  not  the  alkaline  prussiates  produce  it  , 

with 
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With  solutions  of  this  oxide?  Sotnethin<^  else  therefore h 
wanting  to  the  prussian  blue,  and  the  following  focts  will 
complete  the  f)roof. 
f rooft  of  this.  On  applying  potash  to  prussian  bine  we  obtam  ft  yellow 
chrystallizable  salt,  which  has  always  a  constant  proportioo 
of  black  oxide  of  iron.  If  we  employ  this  yellow  prussiatie 
to  reproduce  prussian  blue,  the  oxide  repesaes  into  tk 
new  combination  with  the  prusaic  acid.  The  black  oxkk 
then  is  a  necessary  element  in  the  formation  both  of  the 
crystallizable  prussiate  and  of  prussian  blue ;  as  well  as  of 
ftU  the  metallic  prussiates,  that  are  prepared  with  the  triple 
prussiate  of  potash. 

>ruttiatesrorm     1"^^!^  ^^  some  metals,  that  are  capable  of  forming  botb 

cd  by  different  simple  and  triple  prussiates,  as  copper,  silrery  mangaheaCy 

mtWM,  cobalt,  nickel,  uranium,  &c.    There  are  others,  that  form 

only  a  simple  prussiate,  as  gold,  mercury,  &c  Tliere  are  aome^ 

that  admit  only  of  a  triple  prussiate,  as  iron,  &c.     And  Ift^Uf 

others  appear  to  be  incapable  of  combining  with  the  pnnne 

acid.     Except  prussian  blue,  however,  and  the  prasnate  of 

mercury,  we  know  but  little  of  them,  and  they  deaenra  for* 

Union  of  black  ^^r  examination.     The  black  oxide  of  iron  combined  widi 

^'P*^*  u  ^  '"^^    pTUssic  acid  can  pass  from  one  combination  to  another  widn 

sic  acid.  ^^^  changing  its'  state.     The  base  of  this  combination  may 

even  be  raised  from  a  minimum  to  a  maximum,  without  the 

black  oxide  participating  in  the  change.     The  combinatioa 

of  the  acid  with  this  oxide  is  bound  by  an  affinity  so  powei«- 

ful,  that  the  alkaline  hidrosulphurets  cannot  separate  them; 

or  attack  the  oxide,  if  you  please,  either  in  the  triple  prot- 

siate,  or  in  the  prussian  blue. 

The  prussic  acid,  combined  with  that  portion  of  black 
6xide  which  enables  it  to  form  triple  prussiates,  either  alka* 
line  or  metallic,  is  a  peculiar  combination,  the  existence  6f 
Which  is  not  doubtful,  but  of  which  we  know  nothing  sepa* 
rately  from  these  prussiates. 
heat  reduces  The  triple  prussiate  of  potash  cannot  support  a  red  heat, 
the  triple  prus  without  losing  the  black  oxide,  and  consequently  being  re^ 

•iatc  of  potash  ,:■;.•. 
to  simple         duced  to  a  simple  prussiate. 

and  dccompo-      ^^^  wmple  prussiate  is  decomposed  likewise,  but  by  a  for 

tet  the  simple  lower  temperature:  its  acid  is  destroyed,  and  reduced  to  am- 

^tissiate.        monia  and  carbonic  acid:  tfnd  it  is  -the  destructiou  of  this 

tilt 
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salt  by  the  heat  of  ebullition,  that  injures  the  lixivia  for  pre- 
|>ariiig  Prussian  blue. 

The  simple  prussiate  assumes  the  character  of  triple  prus-  Simple  P^'u^^l- 
siate,  as  soon  as  black  oxide  of  iron,  or  a  salt  with  this  oxide  iato  triple. 
for  its  basid,  is  presented  to  it;  and  thus  acquires,  beside  the 
advantage  of  being  crystallizable,  tliat  of  not  being  dccom^ 
possible  at  a  boiling  heat. 

This  prnsnate,  which  was  the  test  liquor  so  much  sOnghtxhetettliquor. 
after  by  chemists,  does  not  afford  prussian  blue  with  solu<* 
tions  of  red  oxide  of  iron ;  but  it  produces  this  blue  if  they 
contain  any  black  oxide,  because  its  acid  immediately  at- 
taches itself  to  that  portion  of  the  black  oxide,  which  will 
serve  as  an  intermedium  between  it  and  the  red  oxide. 

The  triple  prussiate  of  iron,  or  prussian  blue,  strongly  Decompoii- 
heated,  is  reduced  to  ammonia,  carbonic  acid  eas,  gaseous  *\^^  ^  **?•  *^ 

pie  prussiate  of 

oxide  of  carbon,  steeled  iron,  and  carbon.  iron, 

The  prussiate  of  mercury  affords  the  same  products  by  its  ^  ^(  mercury. 
decomposition,  and  likewise  a  certain  portion  of  oil. 

The  lixivia  of  the  carbonized  materials  contain  little  triple  xhe  lixivia. 
prussiate,  but  a  great  deal  of  the  simple ;  and  they  muft  not 
be  boiled  down,  till  the  constitution  of  the  second  is  strength- 
ened by  an  addition  of  black  oxide,  or  of  green  sulphate. 

To  obtain  from  these  lixivia  all  the  prussian  blue  they  are  How  to  obtain 
capable  of  affording,  it  is  indispensably  requisite,  to  employ  a  {JjJJJ^^em!"* 
sulphate  of  which  a  portion  at  least  is  green;  without  which 
the  simple  prussiate  they  contain  cannot  furnish  blue  with  a 
sulphate  of  which  the  base  is  completely  red. 

To  conclude,  if  the  reader  take  the  trouble  to  compare 
this  paper  with  Scheele,  he  will  find,  that  all  the  tmths  it 
contsuns  were  perfectly  known  to  liim ;  but  I  cdnceived  they 
required  to  be  more  fully  explained,  which  I  have  here  at- 
tempted. 


III. 

An  Aceaumt  of  a  Siovejbr  Heating  Rooms^  or  D.fymg  different 
Articies;  by  Mr.  G.  Field,  of  Netoman-'Sireet.* 

J-  HE  various  advantages  of  heating,  boiling,  steaming^^  ' 
evaporating,  diying,  ventilating,  &c.^  are  united  in  this  stove ; 

*  TraQMCtions  of  the  Society  of  Arts,  for  1806. 
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M  that  it  n  capable  of  Wiu^^p plied  to  many  uaef.;!  purp-b 
•esibotli  ill  domertic  economy  und  tlie  arts:  on  which  a.r- 
connt,  B  silver  molBl  was  voted  by  the  Society  of  Af.s  i" 
the  iDveotor;     The  )i»bi»iiied  ilescriplion,  n-ith  the  anneiLnt 

Dncttption  of  p^Kte,  will  more  fully  expliiiu  itB  ilnigii. 

ti>tv»n.  pj^  J    p,_  y,j    Bpj,re«euta  n  lougitudioal  a^ion  of  the 

rtove,  Bbotnng  the  coune  oFtbe  air  fntf)tmg^ififgiiggls0i^ 
flnei  of  the  itove  at  A,  to  iti  etdtknceuita  ^ft'Bpper  cham* 
beioftheatoventB:  and  kIk,  the  covnc  of  O^smoke  from 
the  6te-pUee  at  C,  till  it  etttpe?  imnt  the  Move  at  D.  E,  E, 
aie  the  daon  or  openings  of  the  firi'-pUce  aaA  ash-hole. 
Fif{.  3.  la  a  rimilBr  >«ef^on  at  ri^bt  juiijlet  with  tlie  alxivr, 
,  ohihitingthecoune-ofttieair  thr<ugh  tfae  chambers  of  the 

.  ito%'ei  from  its  entnape  into  itie  chambrr  No.  I .  ai  B  to  it< 
entrance  benenth  the  fire-plare  at  F.  ThU  fifjore  «J«o  shom 
«ctioiis  of  the  floes,  with  theillvisions  throuijli  which  the  air 
and  smoke  pass  leparatiOy,  the  nmokc  flue  in  the  centre, 
and  the  air  Hues  on  cacli  side.  C>,  G,  are  doors  and  opeiiiiigt 
throuffli  which  the  articles  to  be  dried  arc  introduced  inU 
the  chambers. 

When  the  fire  is  li)j;htcd,  and  the  doors  of  the  chambent 
ash-hole,  and  fire-place,  closed,  the.  air  hy  which  the  (ire  u 
Bupplied  eaten  at  A,  Fi^.  l,- puMi  throng  tbcfir-ilues  a,«, 
•>  a,  eaten  the  nj^er  chamber  at  B^trtTaMiAiid  iletceodi 
throagh  the  chamben  No.  1,  2,  9t  end  ■irim  beoeiith  the 
fire  at  F,  Fig.  2.  Hsving  mpplied  the  fire  irith  oxigen,  it 
pasaes  thrpngh  the  flue  with  the  smohcj  snd  ea«Kpea  at  D, 
.heating  in  ita  protracted  eoune  the  tiliamben.aiid  fW^BuM' 

luuHStadiT-  •  A»  the  cold  air  enttn  tlie  stove  at  A,  iBi|^u|Blktely  abore  ■ 
'  ^  '  plate  farming  die  top  uF  the  fire-place,  and  pnfsues  a  ttimilir 
iQute  with  the  fire|-flue,  it  enters  the  chamhere  very  much 
ieated  and  rarefied.  Hence  any  moitt  nibitance  placed  in 
the  chambers  eraporates,  in  consequence  not  only  of  thr 
heated  flues  circulating  round  thcin,  but  of  a  stream  of  wanii 
rarefied  aiTf  which,  while  it  continually  cuueaernporatiou,*) 
continnally  been  away  die  exhaled  moiBtntt  in  its  passage 
to  the  Are,  thus  imitating  t]ie  gndntd  and  cfficAcious  plu 
of  natureindiyin^gby  theninand  air.     While  these  effedi 

and  In  wera^  "*  Ufcii^  pifece  wtthin  the  >tOV«,  part  of  the  ^r  which  «uten 

tagnvu.      St  Af  F^.  kandSi  puiesthnnighaii^fliieaoilAeatlicra^ 
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with  the  great  fires  they  employ  for  their  boilers.  Ithii 
been  shown  to  be  useful  in  the  confectioners  art,  «nd  pOf.t-.* 
bably  it  may  be  equally  so  in  baking  biscuits  for  tli^  i^TJv 
nor  less  so  in  dr}'ing  linen  for  /the  laundress,  dycur^  caltq^' 
printer,  and  bleacher.  I  have  myself  found  it  well  aoGOOK 
modated  for  a  chemical  elaboratory^ 

The  efficacy  of  the  stove  in  ventilating^  boiliogi  and 
steaming  may  easily  be  shown.  In  manufactories  nod  fnoms 
generally  the  heated  and  noxious  part  of  the  atmosphere 
ascends  towards  the  ceiling :  if  then  the  air-flue  M,  Fig.  3, 
ts  continued  upward  according  to  the  height  of  the  room  in 
which  it  is  placed,  the  air  will  be  drawn  fronithe  top,  and 
the  room  become  ventilated,  while  from  the  opening  at  N  it 
u  supplied,  if  requisite,  with  warm  air. 

It  is  unnecessary  to  show  the  various  ways  in  which  a 
boiler  may  be  connected  with  this  plan :  it  is  sufficient  to 
observe,  that  in  the  space  allotted  for  the  fire-plaee  in  Fig.  1^ 
there  is  sufficient  room  within  the  body  of  the  stove,  for  this 
purpose;  and  that  if  the  circulating  air  be  made  to 
over  th^  boiler,  evaporation  may  be  carried  on  very 
ditiously  by  the  air  removing  the  vapour  as  it  arises.  Ffe* 
nally,  if  another  division  of  the  flues  be  made  in  the  mao- 
her  shown  Fig,  2,  it  might  form  a  steam-pipe  or  flue,  ma* 
ning  tlie  course  of  the  air  and  fire-flues,  to  convey  steam  to 
one  or  more  apartments  of  the  stove ;  or  extended  beyond 
the  stove  for  heating  the  room  in  which  it  stands.  One  of 
the  air-flues  might  occasionally  be  adapted  to  this  use.  It  if 
obvious  that  the  power  of  steam  in  a  heated  apartment 
would  be  not  only  greater,  but  better  kept  up.  In  steaming 
it  would  be  necessary  to  close  the  apartments  of  the  stovi^' 
and  to  give  air  to  the  fuel  by  a  ^ifierent  course. 
Itif  m  a  ddi-  ^^  ^^^  Stove  is  not  confined  in  its  dimensions,  so  neither  is 
mensions  ad-    it  uecessari ly  of  tlie  form  described  in  the  drawing,  nor  are  the 

init  of  const-    apartments  necessarily  three :  all  these  particulars  admit  of 
flerable  varia-      "  .     .  i-  i      i       i  ,  •  • 

tlons.  variation  accordmg  to  the  local  or  other  arcumstances.    It 

is  evident  tliat  the  air-flues  themselves  may  be  converted 

into  chambers  for  drying,  &c. ;  and  the  fire-place  of  Fig.  3  ' 

is  well  adapted  to  receive  an  apparatus  for  the  decompositioB 

of  coal,  £cc. ;    for  producing  all  the  eflects  of  the  thenno- 

lamp,  or  illuminated  smoke,  &c.     But  it  is  needless  to  enik- 

merate 
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ttemte  the  mftny  economical  and  pliilosopliical  tiSciS  to 
rinch  the  stove  may  be  applied.  It  is  sufficient  for  the  pre- 
sent purpose,  if  I  have  rendered  the  principle  and  plan  in- 
«lligible,  the  artist  and  manufaOturer  will  then  be  at  no  loss 
n  adapting  it  to  the  particular  object,  which  he  may  require 
to  accomplish. 

A  certificate  from  Mr.  S.  Sellers,  Chemist,  Broad  street* 
Bloomsbury,  stated,  that  the  effects  of  the  stove  in  questiou 
ire  as  Mr.  Field  has  described  them  in  his  paper. 


IV. 
^itjuiriesamcemhig  the  OxiiatMns  of  tron;  by  Mr,  Hki^&i 

» 

f  Continued  Jrom  page  Q26,J 
Oxides  by  Solution. 


T, 


HE  BdlutionB  of  iron  afforded  me  still  more  satisfactory  Solutions  of 
remlltfl,  bdth  because  they  confirm  and  render  more  clear  ^'^°* 
those  olitained  by  calcination,  dnd  because  they  may  throw 
miicll  light  6n  a  number  of  manufactories,  and  simplify  the 
ckemical  theory  of  iron.  But,  continced  as  I  am  of  these 
Mmlts,  I  oiler  them  only  as  conjectures,  since  they  are  dia- 
metrically opposite  to  the  present  mode  in  which  solutions 
of  inm  are  viewed,  and  I  am  always  afrllid  of  being  led  into 


The  inconstiipcy  of  the  green  oxide,  which  Lavoisier  and  Grecfi  oxide 
Mr.  Pnrtist  obtained  when  100  grains  of  iron  had  taken  up  ^*^^^*®' 
37  of  dxigen ;  and  which,  from  the  experiments  I  have  re- 
latedy  varies  from  a  few  hundredths  to  32 ;  could  not  but  lead 
me  to  conclude,  that  the  prbperties  distinguishing  this  oxide 
from  the  red,  are  owing  not  to  a  fixed  degree  of  oxigenation,  Why  t 
but  rather  to  a  certain  density,  which  allows  the  water,  or  the 
acidU  or  bot]i»  to  lodge  in  tin:  interstices  of  each  molecule; 
and  heuce  the  difference  of  colours  of  these  precipitates  by 
hUoslis^  prassiates,  and  gallates,  and  their  less  or  greater  so- 
lubility; the  only  properties  that  distinguish  the  green  salts 
from  the  red; 

Ti  Thi^f 
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White  oxide.  Tliis  reasoning  led  me  to  examine  not  only  tlie  red  and 
green  oxides,  but  at  the  same  time  the  white  oxide  latdy 
announced  by  Mr.  Thenard*,  of  which  I  had  beforehand 
some  doubtsf.  I  am  Horrj  to  call  in  question  the  labours  «C 
men  whom  I  greatly  esteem  and  respect,  but  i  conceive  I  am 
seconding  their  \icwM,  if  my  observations  be  just« 

0/ the  White  Oxide. 

Its  characters.       The  characteristics  assigned  to  this  oxide  by  Mr.Tlie' 
nard  are,  1st.  that  it  becomes  green  by  exposure  to  theur; 
2d.  that  it  is  changed  to  green  or  yellow  by  oxig^ized  mu- 
riatic acid ;  dd.  that  when  the  precipitate  is  made  in  a  phial, 
and  care  is  taken  to  stop  it  close,  an  absorption  is  obaerred 
on  shaking  it  to  convert  the  white  oxide  f  o  green ;  whicfi 
proves,  that  part  of  the  oxigen  of  the  air  in  the  phial  com- 
bines with  the  white  oxide,  and  changes  its  colour«     I  ahalL 
take  the  liberty  of  examining  these  facts. 
Change  of  co-      From  the  experiments  of  Messrs.  Fourcroy,  Proust,  and 
utoL^o^'pr^f'  '^erthoUet,  Mr.  Thenard,  and  all  the  chemists  of  the  pre- 
of  a  different    sent  day,  are  of  opinion,  that  the  change  of  colour  in  prre- 
dose  of  oxigen.  cipitates  does  not  in  general  indicate  a  different  degree  of 
oxigenation.     The  white  is  that  which  very  frequently  con- 
ceals the  true  colour  of  oxides  in  almost  all  metalsy  that  are 
fiaid  to  be  susceptible  of  oxigenation,  as  tin,  mercery,  cop- 
per, silver,  lead,  bismuth,  and  probably  manganese,     Thia 
depends  on  the  quantity  of  acid '  the  precipitates    retaio, 

•  See  our  Journal,  Vol.  XIV,  p.  224. 

-f*  Bi'fore  undertaking  my  present  inquiry  I  could  not  aroid  doubting, 
that  a  few  hundredth  parts  of  oxigon  could  modify  the  colour  of  metaHie 
oxides  so  far  as  to  change  them  from  white  to* green,  black,  <&c.  All  the' 
facts  with  which  I  am  acquainted  militate  against  this  propeitj  of  ozi^ 
gen',  coniequentlr,  I  was  suipicious  of  every  precipitate,  the  colour  of 
which  varied  much  from  that  of  the  oxides  of  the  same  metal  obtained 
by  calcination.  If  white,  1  argued,  be  the  result  of  the  combinailan  of 
iron  with  a  few  hundredths  of  oxigen,  why  docs  not  this  colour  present.it- 
self  in  the  course  of  the  calcination  of  iron  ?  and  why  in  the  calcination  of 
manganese,  copper,  and  bismuth,  do  we  not  perceive  the  same  phenome- 
non ?  Besides,  the  only  well  established  white  oxtdos  are  thoie  of  anti- 
mony, zin,  and  arsenic ;  and  from  the  moment  these  become  white  they 
never  change  their  colour,  even  from  a  considerable  over  dose  of  oxigen. 

• 

'  they 
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tliey,  being  freed  from  tliis  with  more  or  less  facility,  accord- 
ing to  their  naturjc^  and  Btlll  more  according  to  the  circum- 
stances under  which  the  pre< 'imitation  has  taken  place.  This 
appears  to  be  the  case  ^ith  the  wliite  precipitate  of  iron. 

The  conditions  requisite  to  throw  down  a  white  precipitate  Conditions  re- 
from  a  green  salt  of  iron,  are :  first,  tliat  the  solution  be  quifiie  to  pre- 
highly  concentrated ;  second,  that  the  precipitating  alkali  ^{Ji.c, 
he  in  some  degree  the  same.     This  did  not  escape  tlie  saga- 
city of  Mr.  Theuard,  who  recommends  boiling  dilute  sul- 
phuric acid  on  an  excess  of  iron  tilings,  that  the  formation 
of  the  white  oxide  may  be  more  sure  to  succeed.     In  fact,  ' 

ivhenever  a  tolerably  concentrated  solution  of  alkali  is  added 
to  such  a  solution  of  iron,  the  alkali  first  seizes  a  portion  of 
the  acid,  and  probably  a  little  of  the  water,  and  precipitates 
a  white  sulphate  of  iron,  which  frequently  crystallizes, 
though  irregularly,  at  the  moment  of  precipitation,  and  still 
retains  a  sufficient  quantity  of  acid»  to  be  soluble  in  water. 
It  likewbe  constantly  turns  sirup  of  violets  green,  and  forms  Action  on  si- 
ft red  precipitate  in  water  coloured  with  litmus,  as  is  com-  "^"U  ?/  ^»<*'®'' 

*        u      f  •  -^u  r       •  1    •  *"^  litmus. 

mon  to  salts  of  iron  with  excess  of  oxide*. 

It  is  easy  to  verify  this  fact  in  a  convincing  manner,  by  proofs  of  the 

letting  fall  a  few  drops  of  such  a  solution  into  an  excess  of  ^**^*' 

«lkali.     If,  after  having  left  the  white  precipitate  in  it  eight 

or  ten  nunotesy  the  fluid  be  decanted,  or  if  it  be  drawn  off 

*  I  have  ^btiined  teTeral  salts  of  iron,  which  immediately  produce  a 
jned  precipitate  with  infusion  of  litmus,  and  at  the  same  time  turn  sirup 
of  violets  freen.     The   property  of  precipitating  infusion  of  litmus  al- 

wavf  indicates  a  salt  that  is  at  least  neutral,  and  must  not  be  confounded  ^„„  „:„^  . 

*  _  ^  mus  giYcs  a 

with  the  effect  of  simply  changing  its  colour.     In  the  mere  change  of  precipitate  in 

coloor  (he  small  portion  of  alkali  in  the  infusion  combines  with  an  ex-  certain  cases. 

ceat-of  acid,  and  quits  the  colouring  matter,  which  it  modified.    There 

can  t»e  AG  doubt,  that  a  salt  exhibiting  this  phenomenon  has  an  excess 

pi  acid,  sipce  there  if  sufBcient  to  satuntte  the  alkali  in  the  infusion, 

without  oecasioning  a  precipitate;  and  on  (liis  principle  is  founded, the 

use  of  .thjs  reagent.     When  the  change  of  colour  is  accompanied  with  a 

precipitate,  the  alkali,  oot  finding  an  excess  of  acid  to  combine  with, 

seixei  part  of  that  which  held  the  oxide  in  solution,  and  the  precipitated 

oxide  carries  down  part  of  the  colouring  matter  with  it.    What  appears  a  t       f 

extraordinary  is,  thjit  oxide  of  iron  does  not  turn  sirup  of  TioleU  green,  oxide  of  iron. 

(hough  Dcatcal  salts  of  iron,  or  salts  with  an  excess  of  oxide,  ha've  this 

effect. 

by 
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by  a  ftiph«n9  which  is  the  surer  way;  and  a  few  dropi  tf 
water  be  afterward  added,  to  take  up  the  alkali,  that  ad- 
heres to  the  sarracc  of  the  precipitate  and  the  sides  of  ihe 
glass ;  a  mass  of  sulphate  of  iron  will  Temain,  great  part  of 
which  will  disKolve  in  water,  and  exhibit  all  the  properties 
I  have  just  mentioned.  I  have  left  this  precipitate  for 
twenty-four  hours  macerating  in  potash,  and  at  the  expira- 
tion of  that  time  liave  still  obtained  soluble  sulphate  of 
iron. 
Ammonia  In  a  concentrated  solution  of  ammonia,  the  result  is  ctill 

niorTs\riking- ™^^^  striking;  because,  as  the  density  of  the  precipitated 
Ijr.  sulphate  of  iron  greatly  exceeds  that  of  the  ammonia,  the 

precipitate  falls  quite  to  the  bottom  of  the  glass,  and  great 
part  of  it  sticking  to  this,  escfipes  the  subsequent  action  of 
the  alkali ;  which  does  not  happen  with  the  concentrated 
fixed  alkalis,  the  density  of  which  is  greater  %\  an  that  of 
the  ammonia,  and  in  consequence  they  envelope  it  on  all 
sides. 
Why  a  grcea       This  is  the  reason  why  these  solutions,  which  when  con^ 
Krowadown.  cent  rated  throw  down  a  white  precipitate,   throw  down  a 
green  precipitate  when  they  are  diluted  with  water  freed 
firom  air  by  long  boiling.     For  tl»is  reason,  limcwater  never 
gives  a  white  precipitate,  oven  with  the  most  concentrated 
solutions.     Lastly,  for  this  reason  I  suspected  befmre  hand, 
that  the  muriates  a;id  nitrates,  which  give  white  precipitates 
with  the  alkalis,  would  be  p-*ecipitated  green  ^by  batytes 
Not  from  addi-  and  strontian  water,  which  in  fact  is  always  the  case.     The 
iionai  oxigen.   g^^pj^  colour  cannot  be  attributed  to  a  su peroxidation  occa« 
sioncd  by  the  air  in  thcf  lime,  barvtes,  or  strontian  waterj 
I  for,  beside  that  the  rapidity  of  the  operation,  and  the  qaan? 

tity  of  air  that  so  kiiiuII  a  bulk  of  distilled  water  could  con* 
tain,  would  not  justifv  such  an  idea,  I  took  the  precaution 
to  boil  the  water  in  which  I  dissolved  the  three  earths  for  au 
hour  and  half, 
Tlie  same  if  di-      If,  instead  of  dihilin:^  tlic  solution  with  water,  it  he  di-* 
luted  evMvriih  J^^^.J  y,\^]^  sulphuretted  hldro^ijen,  in  which  the  presence  of 
hiarogen.         oxigen  cannot  b»;  su >»;)€(.: ted,  the  lOj^uU  will  be  still  the  same; 
the  precipitates  formed  by  alkalis  will  be  green  or  black, 
and  never  white.  It  is  tree  Mr.  Theiiard  says,  that,  on  pour* 
ing  suiphurettv^l  lildrogeu  on  a  red  solution  of  iron^  this  will 

vieM 
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yield  gnen  or  white  precipitates.    I  am  inclioed  to  think # 

'    however,  that  this  19  rather  an  inference  drawn  bv  Mr.  The** 

navd  firom  his  manner  of  considering  the  white  oxide  of 

ifsiit  than  a  fiiet  that  came  under  his  observation.  .  Be  this 

as  it  may,  I  can  assert,  that,  having  repeated  these  toperi« 

ments  several  times*  frequently  changing  the  reagents,  and 

■  imrying  the  circumstances  as  much  as  possible,  I  have  ob« 

-  tained  only  green  or  black  precipitates,  according  to  the 

eoncentration  of  the  sulphuretted  hidrogen*  and  the  quan« 

tity  of  the  sulphate  of  iron,  presented  to  each  other.    If  this 

'  aaaertton  of  Mr.  Th^nard  were  u  fact  he  observed^  I  confess 

it  ts^an  anomaly,  for  which  I  cannot  account,  and  which  I 

CMiiiot  reconcile  with  the  whole  of  the  facts  I  have  related. 

If  all  these  fticts  do  not  conti;overt  the  existence  of  the  The  existent 
^wfaite  oxide,  I  have  still  another  to  add,  which  not  only  ?J  ■  8"*P  ^^ 

•  ootftroverts  it,  but  even  renders  that  of  the  ^een  oxide  Ule?" 
qvestioDable. 

Let  a  phial  be  filled  with  three  parts  of  ammonia,  and  one 
^f  sulphiite  of  iron  precipitating  white ;  and  let  it  be  corked 
iomediately.  At  first,  a  white  precipitate  will  be  formed, 
which  on  shaking  the  phial  will  dissolve  in  the  ammonia.  If 
tlie  oxide  of  iron  be  afterward  thrown  down  by  means  of 
srater  or  of  an  acid,  it  will  always  be  green  or  brown  :  and 
if»  instead  of  precipitating  it  by  either  of  these  means*  a 
flsnall  curved  tube  be  fitted  to  the  phial,  its  extremity  be  im«* 
piersed  in  water,  and  sufficient  heat  be  applied  to  expel  the 
ammonia ;  as  this  is  volatilized,  a  black  or  brownish  oxide 

*  will  hll  down,  which,  on  being  dissolved  in  muriatic  acid* 
will  afibrd  precipitates  for  the  most  part  red.  Now  it  is  im- 
possible here  to  suspect  a  superoxidation  by- the  ammonia. 

'-  Add  to  this,  there  are  likewise  salts  of  red  oxide  of  iron  w|i«*ft^t- 
with  excess  of  oxide,  that  arc  not  only  white  and  soluble  iron  with  bast 
like  the  salt  of  Mr.  Thenard,  but  frequently  crystallize ;  ®^  '^  ^^*^ 
that  are  not  deliquescent,  like  the, common  red  salt  of  iron ; 
^nd  that  exhibit  still  other  peculiarities.     I  shall  mention 
these  in  a  paper  on  another  subject,  where  I  shall  speak  of 
iron  incidentally.     Till  that  occasion,  likewise,  I  shall  defer 
expUdniug  the  cause,  why  some  of  the  white  precipitates  ob- 
served by  Mr,  Thenard  retain  their  colour  even  afler  long 

boiling. 
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boiling*     The'  fact  is  very  true»  hut  oadgeo  bu  nodiiDg  to 

do  with  it. 
Effects  of  oxi-      The  changes  occasioned,  according  to  Mr.  Theiittrd»  hf 
gciiizcd  iDun-  pounng  oxii^enized  muriatic  acid  into  a  sulphate  of  iron  pro* 
cipitating  white,  a^^ree  very  well  with  the  idea  I  havefotmed 
of  this  precipitate.     As  oxigenized  muriatic  acid  is  so  little 
soluble  iu  water,  and  the  sulphate  of  iron  in  question  so 
concentrated,  it  follows,  that,  if  the  acid  be  not  very  abun- 
dant in  the  solution,  the  precipitate  will  be  green  ;  because 
the  little  oxigen  contained  in  the  muriatic  acid  is  capable  of 
converting  to  red  oxide  but  a  small  portion  of  the  greeoy 
^hich  is  so  predominant  as  to  envelope  the  red,  and  prevent 
its  appearance.     It  will  be  the  same  to  the  eye  as  if  the  mh 
lution  were  diluted  with  water,  equal  in  quantity  to  the  ma« 
riatic  acid,  by  which  the  white  precipitate  would  have  been 
changed  to  green  in  a  similar  manner.     If,  on  the  contraiy, 
th(?  oxi>i;eni/ed  muriatic  acid  be  very  abundant,  there  is  no 
doubt,  that  the  solutions  will  become  red,  as  is  the  c^se  with 
all  the  careen  salts  of  iron. 
On  precipitat-      With  respect  to  the  third  fact,  namely,  that  on  BBaking 
|ng  III  a  closed  ^^^  precipitate  in  a  phial,  and  stopping  it  immediately,  ab- 
abs  ibiNl  but     sorption  takes  place,  and  the  residual  air  extinguishes  a  can- 
evolvcfd.  ^|g^  I  g|,aU  only  say,  that  instead  of  absorption,  I  have  al^ 

ways  found  an  evolution  of  air,  which  has  sometimes  forced 
out  the  cork.  It  is  true,  that,  alter  the  white  precipitate 
has  passed  to  i^reen  or  red,  the  iCj^idual  ain  sometimes  extiiH 
gui^^hcs  a  candle ;  but  this  is  owin^  to  the  extricati<(n  of  a 
principle,  of  which  I  shall  speak  presently. 

Of  the  green  oxide, 

Cr^cn  oxMe  Tlie  green  oxide  obtained  by  dissolving  iron  in  acids,  of- 
offkM  three  fored  me  three  leading:  iucts  to  examine.  First,  to  determine 
kuivcd.  how  much  oxi^en  iron  thkes  to  pass  to  tlie  state  of  green 

oxide:  secondly,  to  account  for  its  colour:  thirdly,  to  ob- 
serve tile  intlueuce  of  uttiiospheric  air  on  tliese  solutions. 
Pjoportion  of       '^"  deteruiiuc  the  proportion  of  oxigcn,  and  observe  at  ths^ 
oNigeji.  same  time  llic  influence  of  the  atmospheric  air,  I  took  90 

grains  of  iron  tilings,  which  I  divided  into  three  equal  parts* 
Each  of  these  was  diasolved  separately  in  muriatic  acid  diluted 

\Jith 
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witk  water*    As  soon  as  the  solution  was  completCy  I  preci- 
INtated  one  poition  of  30  grains  by  ammonia,  washed  and 
drained  it  as  quickly  as  possible,  and  dried  it  at  a  temperature 
of  about  120^  [300°  F.].  After  it  was'^dry  I  found  it  a  brown  Brown  nuigne- 
oxide,  attracted  by  the  magnet,  weighing  36|  grains,  and  ***^  «ud««  x 
precipitated  red  from  its  solution  in  muriatic  acid.     Another 
portion  I  precipitated  likewise  by  ammonia ;  but  with  a  view 
to  obtain  the  precipitate  red,  I  diluted  the  solution  with  five 
or  MX  [iart»  of  water  at  50^  [I'l^^]  before  I  added  the  am- 
monia.    Thia  oxide  was  in  fact  red ;  and  when  dried  like  j^^  ^^  ^^ 
the  preceding,  it  was  not  at  all  aflected   by  the  magnet,  magnetic 
tfaouj^h  it  weighed  only  36  grains.     Lastly,  I  precipitated 
the  other  30  grains  by  ammonia  l.kewise,  usiiig  a  very  broad 
yesseU  in  which  I  left  the  precipitate  exposed  to  the  air  for  a 
month,  stirring  it  twice  a  day.     At  the  end  of  this  time  I  x^e  same. 
dried  it  like  the  preceding :  it  was  red,  gave  no  signs  of 
magnetism,  and  weighed  36*^2.     The  only  difference  be-  Yet  all  equally 
tween  all  these  oxides  was,  that  the  lirst  was  brown  and  mag- 
netic^ while  the  others  were  red,  and  did  not  become  mag- 
netic till  exposed  to  a  higher  temperature. 

Though  I  perceived  in  the  course  of  this  experiment.  This  doei  not 

that  it  t^as  not  sufficient  to  establish  with  accuracv  the  pro-  ascertain  the 
•      .  ,,  ..  ..•'!.         proportion  of 

portion  of  oxigen,  that  the  green  oxide  contains  m  solutions  oxigen  obsitrb- 

of  iron  by  acids,  on  account  of  the  oxigen  that  must  combiue  ^  during  lolu- 
with  it  during  its  being  dried  at  so  high  a  temperature,  and 
in  a  state  of  such  minute  division,  it  confirms  two  of  the  prin- 
cipal results  obtained  in  the  oxides  by  calcination.  This 
process  atforded  me  red  oxides  that  had  only  *15or  *20  of 
OKigen  and  the  solution  produced  red  oxides  that  contained 
only  *20  of  oxigen,  including  what  was  absorbed  during  the 
drying.  Calcination  afforded  red  magnetic  oxides ;  and  so- 
lution did  the  same. 

There  are  two  methods  of  appreciating  with  extreme  ac-  Two  methods 
curacy  the  quantity  of  oxigen  contained  in  the  green  oxide  of  doing  thii. 
l>y  solution.  The  first,  which  I  should  have  preferred,  if 
circumstances  had  permitted  me  to  adopt  it,  is,  to  dissolve  a 
given  quantity  of  iron  in  muriatic  acid,  and  carefully  to  coU 
}fct  the  hidrogen  evolved ;  this  measured,  and  for  still  far^ 
tlfer  certainty  burnt  in  Volta's  eudiometer,  would  give  the 
ouantity  of  oxigen  combined  with  the  iron.  The  second  is 
^  to 
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to  dissolve  a  given  quantity  of  iron  in  muriatic  arid,  out, 
afier  havinp:  precipitated  it  by  an  alkali,  to  4^  it  in  ana* 
hausted  receiver  by  means  of  a  lens* 


OxigenatioQ 
pot  the  cauM 
,ef  the  differ* 
•nee  of  the 
ftlu. 


Mtttake  of 
Seheetie. 


The  air  in  the 
water  has  no 
effect. 


Influence  of  the  air  oh  solutUmt  ofmm^ 

All  the  false  notions  diffused  through  ihe  pneumatic 
theory  of  iron  arise  from  having  ascribed  the  colour  and 
other  properties,  that  distinguish  the  green  and  red  taltii  to 
a  difference  of  oxigenation.  This  difference  once  esta* 
blished  as  a  principle,  nothing  was  more  natural,  than  ts 
refer  to  the  same  cause  the  transition  of  the  salts  of  iroa 
from  green  to  red,  on  exposure  to  the  air;  particularly  u 
the  circumstances,  tliut  sometimes  accompany  this  pheoo* 
menou,  readily  agree  with  this  explanation. 

The  authority  of  Scheele  gave  additional  weight  to  tlm 
illusion.  This  celebrated  chemist  had  observed,  that,  on  dis- 
sohing  green  sulphate  of  iron  in  water,  a  sedinaent  of  green 
(yxide  commonly  remained ;  and  hence  he  inferred,  that  it 
was  o\^  ing  to  the  air  contained  in  the  water,  which  supeiw 
oxided  part  of  the  green  oxide ;  and  this,  becoming  red,  ia- 
<nreased  its  saturating  power  with  respect  to  the  acid,  and 
precipitated  it.  He  then  gave  this  process  as  a  inean  of 
ascertaining  the  quantit}'  of  air  contained  in  water.  Grat 
as  is  the  authority  of  this  illustrious  chemist,  I  must  take  the 
liberty  of  observing,  that,  even  were  this  phenomenon  omng 
to  a  su peroxidation  by  means  of  the  air  contained  in  the 
water,  this  mode  of  appreciating  the  quantity  would  not  be 
exact ;  because  the  quantity  of  precipitate  does  not  depend 
solely  on  the  red  oxide  furnied  by  the  air,  but  rather  on  the 
degree  of  acidity  of  the  sulphate,  which  mnst  always  be  sup* 
posed  uiiifurni  according  to  Scheele's  theory,  but  this  ia  coo* 
tnidicted  by  experience.  Thus  admitting  the  superoxidingr 
action  of  the  air,  a  quart  of  water  poured  on  a  pound  of  veiy 
acid  green  sulphate  would  let  fall  no  precipitate;  whiles 
quart  of  the  same  water  would  throw  down  a  considerable 
quantity  from  another  sulphate  little  or  not  at  all  acid. 

1*he  explanation  of  this  phenomenon  too  is  defective  io 
itself,  for  it  takes  place  equally  whether  the  water  contain 
air,  or  be  perfectly  free  from  it.     I  made  this  comparative 

exptTi- 
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periment  with  two  equal  quaDtltiesof  distillecl  water,  from 
one  of  which  the  air  was  completely  expelled,  while  the  other 
was  satumted  with  it  artificiallv,  and  the  results  were  the 
tame  witli  both.  If  the  crystals  of  sulphate  I  used  were  white, 
no  deposition  took  place;  but  if  the>'  were  green,  a  precipitate 
fell  down,  which  was  equally  bulky  in  both  solutions :  so 
that  Scheele*8  process  is  calculated  rather  to  show  the  aci- 
dity of  tbe  green  salts  of  iron  to  a  certain  point,  than  the 
quantity  of  air  in  the  water* 

It  may  be  objected  to  me,  that,  from  the  experiments  of  The  qwntitr 
I>*.  Carradori,  boiled  water  always  retains  a  little  air:  but,  fnthe  wat^ 
beside  that  I  have  lately  repeated  the  experiment  with  water  must  be  fiir  too 
freed  fh>m  air  by  Dr.  Carradori's  method  with  the  same  ^"*^ thggflfert. 
success,  the  experiment»-of  Henry*,  Humboldt,  Gay  Lus- 
Bac,  ani  more  especially  of  Daltonf,  on  the  abaorption  of 
gaaaes  by  water,  completely  termipate  the  controreray.'  Ac* 
cording  to  Dalton,  to  whom  I  refer  because  he  more  dhrectly 
tamed  his  attention  to  this  point,  water  saturated  with  at- 
motpheric  air  contains  only  2*012  per  cent  of  its  bulk,  of 
which  *778  are  oxigen  gas,  and  1*234  nitrogen.  Conse- 
quently 100  cubic  inches  of  water  contain  about  j-  of  an  inch 
of  oxigen*  Now  if  we  consider,  that  the  greater  part  of  this 
gas  i»  expelled  by  boiling;  and  if  besides  we  make  a  correc- 
tion for  the  heterogeneous  substances,  which  according  to 
Lambert  and  Saussure  the  air  always  contains,  we  shall  find 
the  influence  of  the  oxigen  contained  in  the  water,  even  sup- 
poung  it  saturated  with  it,  must  be  nothitig;  for  if  a  green 
0ait  of  iron  with  excess  uf  oxide  be  thrown  into  1 00  cubic 
inches  of  water  at  Go^  [l67°  F.],  a  precipitate  of  at  least  15 
or  20  grains  of  red  oxide  will  be  formed,  which  cannot  be 
attributed  to  the  oxigen  of  the  air  contained  in  the  water,  nn- 
lem  the  experiments  of  the  learned  natural  philosophers  I 
Jiave  quoted  be  altogether  futile. 

Beside  this  experiment;  beside  die  aramoniacal  solution  Proofs tMttl» 
of  green  sulphate,  which  passes  to  red  without  the  possibi-  oxig^ottew- 
lity  of  suspecting  the  presenceof  oxigen ;  beside  the  precipi-  luiion*  of  iroo 
tate,  which  did  not  increase  its  oxigcnation  1  per  cent  by 

•  Fhilu«ophicaI  Transactions  for  1803,  or  our  Journal,  Vol  V.  p.  220. 
t  Manchester  Mem.  N.  S.  Vol.  I,or  Journal^  Vol.  XIU.  p.  291. 
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exposure  to  tbe  air  for  a  month ;  I  have  made  sereral  other 
exi>eriments  tending?  to  the  same  object:  and  they  hare  all 
convinced  me,  that  the  air  has  no  superoxiding  action  on 
solutions  of  iron,  at  least  at  the  comnion  teaiperatores.  Of 
these  I  shall  recite  onlv  two,  that  are  amon<r  the  most  con- 
elusive, 
^artherproofs.  1.  I  dissolved  two  equal  portions  of  iron  under  circnm- 
stances  perfectly  similar.  Ont;  of  the  Folutions  I  put  into  a 
gloss  three  inches  in  diameter,  and  immersed  in  it  a  curved 
tube,  the  extremity  of  which  was  a  ball  pierced  with  several 
holes.  Throu&^h  these  1  passed  atmospheric  air  for  seven  houri 
Bt  different  times.  At  the  expiration  of  three  days,  I  com- 
pared these  two  solutions  in  various  ways,  and  found,  that  the 
one  into  which  I  had  forced  air  was  perfectly  similar  to  the 
other,  which  was  not  perceptibly  altered,  though  the  tempo- 
irature  was  1 2^  [59®  F.].  2.  By  means  of  the  same  apparatus 
I  passed  about  three  quarts  of  oxi^en  gas  through  a  solution 
of  ten  grains  of  iron,  and,  though  the  temperature  was  25* 
£88^J  F,],  it  had  no  action  on  the  solution. 

On  the  colour  of  the  green  axidtm 

P&rticles  of  On  adding  a  few  drops  of  alkali  to  a  solution  of  iron  a 

SlSSlrfi^n  ^'"^^  diluted,  I  observed,  that  every  particle  of  the  oxide 
hollow  spheres  ^as  formed  of  a  vor}'  thin  pellicle,  including  some  fluid,  and 
containing  a  .j  accounte<l  for  the  green  colour  by  the  diffei-ence  of  density 
between  this  pellicle  and  the  fluid  it  enclosed.  I  likewise 
Thii  might  ac-  ascribed  the  alteration  in  green  solutions  exposed  for  some 
count  for  their  days  to  a  temperature  of  20^  [77°  F.]  to  the  bursting  of  the^e 
^y"^^j^^  vesicles  by  the  dilatation  of  the  fluid  contained  in  them. 
cases.  To  the  pressure  exerted  upon  these  vesicles  I  attributed  the 

unchangeablcness  of  these  solutions  in  bottles  quite  full  and 
but  not  in  close  stopped.  But  I  could  not  reconcile  with  these  modes 
utbers.  of  viewing  the  subject  the  chaugf*,  that  is  induced  in  green 

solutions  of  iron  by  oxi^enized  muriatic  acid,  and  in  red  so-^ 
hitions  by  sulphuretted  hidrogen.  The  nature  of  the  con- 
stituent principles  c»f  these  two  reagents  renders  the  manner 
in  which  thej'  are  supj)osed  to  nrt  in  these  two  experiments 
so  plausible,  that  I  should  not  hiivo  witliheld  my  absent  to 
tJitm,  had  T  not  ly^on  convinced  by  all  the  facts  I  have  re- 
lated, 
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related,  that  oxigen.  has  no  influence  in  the  red  or  green  co- 
lour of  oxidee  of  iron.  I  meditated  some  experiments  there* 
fore,  tending  to  observe  the  mode  of  action  of  these  two 
reagents,  when  I  recollected  a  fact  observed  at  the  beginning 
of  my  inquiry,  which  thus  indemnified  me  for  a  number  of 
erronrs,  into  which  it  had  led  me  before. 

In  every  kind  of  iron  I  had  hitherto  treated  I  found  a  sub-  White  predpi- 
stance,  that  fell  down  in  a  white  precipitate,  did  not  change  ^^  ^"*        . 
by  exposure  to  the  air,  gave  an  emerald  green  precipitate 
with  prussiate  of  potash,  and  which  I  believe  to  be  what  ^u^^?*l^^ 
Bergman  called  siderite,  rather  than  phosphate  of  iron;    On  ifoa. 
the  other  hand  I  obtained  from  some  red  salts  of  iron  a  white 
precipitate,  that  sometimes  crystallized  in  laminse  very  soft  to  Sometiin«  re- 
the  touch,  which  the  most  experienced  mineralogist  would  tites. 
take  for  f  rench  chalk,  but  which  is  nothing  but  a  salt  of   - 
iron  with  excess  of  oxide.     I  thought  at  the  time,  that  these  ^^  imagined 
two  substances  were  the  same,  that  they  were  magnesia,  and 
that  this  was  nothing  but  iron  at  a  maximum  of  oxidation. 
The  name  of  this  earth  favoured  the  illusion ;  as  did  the  opi- 
uioQ  of  former  chemistii  respecting  the  transmutation  of  me- 
tals into  earths;     I  dtjferred  the  investigation  of  this  subject 
to  a  future  peiiqd,  making  in  the  mean  time  only  a  few  ex- 
periments oii  awgnesia;  and  I  found,  that,  on  treating  8olu-> 
lions  of  this  earth  with  sulphuretted  hidrogen,  it  afforded  Sulphufetted 
a  precipitate  similar  to  the  green  oxide  of  iron.  piut^  magne« 

Though  my  farther  reserches  concerning  iron  taught  me,  ^^  g'««n, 
tliQt  neither  of  tliese  substances  was  magpiesia,  tlie  way  in 
which  this  earth  was  coloured  by  sulphuretted  hidrogen  was      * 
a  fact^  the  reason  of  which  I  intended  to  make  the  subject  ' 
of  future  inquiry ;  and  which,  on  recurring  afresh  to  my  me- 
mory, led  me  to  suspect,  that  sulphuretted  hidrogen  might 
have  a  mode  of  action  difl'erent  from  any  with  wliich  we  were 
acquainted.     I  was  eager  to  repeat  this  experiment,  not  only 
on  magnesia,  but  on  lime  and  alumiue  likewise,  and  I  found  as  U  does  lime 
in  fact,  that  the  soluble  salts  of  these  three  earths,  treated 
by  sulphuretted  hidrogeu,.^ve  precipitates  altogether  simi- 
lar to  the  green  oxide  of  iron*.     The:jtt  precipitates  exposed 

to 

•  Certain  management  is  necessary,  to  succeed  in  this  cxjicrimcrit, 
which  1  have  co:  r»pcat,-ii  oficn   enou^'h,  lo  be  «bU' to  give  certain  in- 

fttructlan 


278  OXIDATtONS  OF  TftOlT* 

Tho  green  co-  to  the  air  resume  their  white  colout  after  8i>me  time,  if  tW 
*^"  / -reto  ^^  ^®  "®^  shaken ;  but  agitation  ijfrcatly  accelerates  this  cliangef 
U.C  air.  which  is  another  sinailarity  betw««n  these  precipitates  and 

those  produced  from  the  red  salts  of  iron  by  salphn retted 

hidrogen. 
These  green         These  green  and  earthy  precipitates  are  not  hidrosulplni- 
precipitates are  j.^^^^  ^^  might  be  supposed;  but  bidrurets*  which  fyrobably 

retain  a  little  acid.    This  is  proved  by  tbeir  being  decom* 

'  posed  by  oxigcuizcd  muriatic  acid,  without   lea\iiig  any 

'traces  of  sulphur;  and  by  retaining  their  green  coknir,  and 

other  properties  annexed  to  it»  when  recLisaolved  in  adds) 

which  could  not  be  tlie  case  if  they  were  hidrosulpharet% 

since  acids  decompose  these  instantly* 

The  green  ox-      From  these  elucidations  the  cunse  of  the  green  colonrsf 

Mes  of  iron  are  Qj^y^  Qf  j^qq^  ^^f\  \i^  colouration  by  muriatic  acidU  8u^»gested 

itself  as  it  were  spontaneously.     The  green  oxide  ia  fierer 

formed,  unless  hidrogen  be  set  free:  a  part  of  this  thereibra 

remains  engaged  in  the  oxide,  and  imimrts  to  itthe  green  ea* 

lour,  with  the  property  of  being  less  soluble  in  water^  or  more 

crystallizable.    This  propcirty  of  rendering  a  salt  more  eiyt- 

tallixable,  possessed  by  a  principle  of  so  little  density,  ap« 

pears  at  first  sight  inconsistent ;  but  it  is  confirmed  by  die 

superoxigenized  muriate  of  potash,  which  is  rendered  two  or 

three  times  less  soluble  than  the  simple  muriate  by  the  addi- 

tion  oLoxigen. 

Oxigenize<d  Oxigeaized  muriatic  acid  then  acts  on  a  green  s^t  of  iroB, 

ukeTawav*^*^   as  it  does  on  sulphuretted  hidrogen,  phosphorus,  &c.    It 

tbeir  hidrogen.  deprives  the  oxide  of  the  hidrogeu  with  which  it  is  combined, 

as  it  does. the  sulphur  and  the  phosphorus:  whidi  at  die 

same  time  proves,  that  in  the  oxide  of  iron  it  ia  not  in  the 

same  state  of  dilatation  as  that  in  which  we  are  acquainted 

with  it  uncombined,  for  in  this  state  it  does  not  combine 

with  oxigenized  muriatic  acid  at  the  temperature  of  the  at<fc 

mosphcre. 

The  presence        The  hidiogeu  likewise  betrays  itself  in  the  offensive  smell 

of  hiUrcgcn  in  given  out  by  a  concentrated  solution  of  iron,  when  a  fixed 
the  green  ox-  ^  •' 

structions  respecting  it.     I  have  left  sulphuretted  hidrogen  in   contact 
with  sulphdte  of  magnesia  fur  un -hour  before  it  precipitated.    Sometimes, 
the  precipitate  is  green  in  the  very  act  of  falling  down  j  at  other  times  it 
does  liot  become  green  till  some  mumcnts  after. 

alkali 
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tikali*  13  aJdnl  to  it,  and  the  glass  shaken  a  little:  and  we  ides  of  iron 
cannot  allege,  that  this  smell  is  owing  to  a  few  globules  of  P^JJ^  ^y  ** 
hidrogeni  that  have  remained  mechanically  entungled  in  the 
tolation*  since  the  same  phenomenon  takes  place*  if  the  so- 
lution be  previously  boiled.     If  the  solution  be  diluted  with 
six  or  eight  parts  of  water  at  50<^  or  60®  [144**  or  I67®  F.], 
and  it  be  stirred  with  a  glass  rod  as  the  alkali  is  put  in,  the 
•mell  is  still  very  strong,  and  continues  to  exhale  as  long  as 
on  atQm  of  green  oxide  remains  in  the  precipitate;  so  that  it 
ii  easy  to  teU  by  this,  without  seeing  the  precipitate,  whe- 
ther the  solution  be  red  or  green.     When  a  little  green  sul-  and  by  the  gas 
phate  of  iron  in  a  very  concentrated  solution,  like  that  which  ®^^^^^* 
gives  a  white  precipitate,  is  precipitated  in  a  phial,  and  this 
ii  corked  and  shaken,  it  will  be  seen,  that  the  volume  of 
gas  is  increased ;  for,  if  the  cork  do  not  fit  very  tight,  it  will 
be  forced  out*  notwithstanding  the  temperature  continues 
the  saioe.     If  the  air  in  the  phial  be  ailerward  examined,  it 
will  be  found. sometimes  to  extinguish  a  candle,  or  to  deto-  . 
nate  ou  its  application.  Now  both  these  arc  compatible  with 
the  presence  of  hidrogen,  acco**ding  as  it  is  pure  or  mixed ; 
and  possibly  there  may  be  a  little  iron  dissolved  in  it,  as  zinc 
or  arsenic  sometimes  is. 

To  satisfy  myself  still  farther  of  the  presence  of  hidro^ 
gen»  audits  influence  on  the  salts  of  iron,  I  adapted  to  a 
tabulated  retort  a  small  receiver,  and  to  this  a  curved  tube, 
the  extremity  of  which  opened  under  a  jar  in  the  pneumatic  _  ^ 

ap|iaratii8.  Into  the  retort  I  poured  a  solution  of  green  sul-  by  expelling' 
piMite  of  iron  recently  made,  having-  pre%dou8ly  boiled  it  half  ^*^«  hidrogeu. 
an  hour,  to  prevent  any  suspicion  of  hidrogen  mechanically 
retuned  in  it.  This  solution  I  precipitated  with  caustic 
soda  greatly  diluted  with  boiling  water.  As  soon  as  the 
tnixtnre  was  brought  to  boil,  a  gas  fetid  as  liidrogen  was 
evolved,  which  detonated  on  the  contact  of  flame.  The 
watejr  of  the  pneumatic  apparatus  too  had  the  nauseous 
taste  and  smell  of  hidrogen  disengaged  from  solutions  of 
iron. 

In  order  t6  expel  all  the  hidrogen,  or  to  convert  all  the 
Oxide    {rem    green    to    red,    I  contiuued  the  distillation. 

*  If  ammonia  be  Uicd,  It?  smell  conceals  that  of  the  hiUro^dr. 

Scarcdy 
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Scarcely  was  the  mass  dry,  when  the  retort  burst,  and  I 
found  in  it  more  than  300  grains  of  red  oxide,  with  a  little 
gr'efjn  oxide,  which  occupied  the  bottom  of  the  retort.  The 
pressure  oT  the  red  oxide  and  sulphate  of  soda,  by  whidi  ' 
the  i^reen  oxide  was  covered,  liad  prevented  the  disengage- 
ment of  the  hidrogen  from  this  portion. 
Proof  that  In  support  of  my  opinion  I  shall  add  two  fiicts,  wfaicfa, 

irop.  f\'v.'.r.  not    though  less  direct  than  those  I  have  already  given,  are  of 
aoq\j-or:ore    considerable  weight.      When  oxigenized  muriatic  add  is 
oxi!!eni!!^d'"     poured  on  a  green  solution,  if  the  oxigen  of  the  acid  cov- 
in ulutic  acid,  biued  with  the  oxide  of  iron,  a  considerable   extrication  of 
caloric  must  take  place,  in  consequence  of  its  more  Elated 
state  in  the  acid,  aidd  more  condensed  or  £xed  state  in  the 
oxide,  from  which  the  greatest  heat  of  our  furnaces  canooC 
expel  an  atom.     But  I  convinced  myself  by  several  experi- 
ments, that  the  increase  of  temperature  is  scarcely  percepti- 
ble.    This  slight  evolution  of  caloric  is  consistent  with  At 
combination  of  the  hidrogen,  given  out  by  the  hidruiet  of 
iron,  and  the  oxigen  from  the  muriatic  acid,  because  in  botk 
these  combinations  the  gasses  are  nearly  in  the  same  state  rf 
dilatation  as  when  they  form  water. 
Proof  that  ml-      Lastly,  if  the  notion  of  sulphuretted  hidrogen  on  -a  red 
drog^ndocs*    solution  of  iron  be  merely  to  bring  it  back  to  the  same  de- 
not  deprive  it   gree  of  oxidation,  as  that  in  which  the  common  green  sola- 
®*'g<^"»        tJQiig  are,  the  properties  of  both  should  be  the  same.     On 
tht  contrary,  the  solutions  rendered  green  by  sulphuretted 
hidrogen  rapidly  change  red  on  exposure  to  the  air;  and 
heated  for  a  quarter  of  an  hour  they  become  entirely  red : 
which  is  not  the  case  with  the  common  green  salts  recently 
mad(*. 


fTo  Ir  conchOed  in  our  next  J 
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Aecoanl  oj  Mr.  Curwem's  Drill  Horse  Hoe,   or   I 
HurrMt.* 
SIR, 

/\S  ome  great  and  most  important  advantage  of  drill  bas- Adnntsgeof 
bandry  proceeds  from  the   opportanity  of   cleaning  foul  <*""  hmbsodiy, 
grounds,  at  also  of  breaking  and  loosening  stiff  soils,  to 
giTe  the  power  of  extension  to  the  roots  of  grain ;  what- 
ever un  facilitate  these  operations,  will,  I  flatter  myself, 
be  deemed  worthy  of  the  attention  of  the  Society. 

Httfing  hitherto  found  great  difficulty  and  much  labour  oiSeuitr  of 
necessary  in  accomplishing  the  cleaning  of  wheat  and  other '=''*''ui|  ^<s 
grain,  1  hare  been  led  to  make  some  experiments,  and  I  am    * 
nangainc  in  my  hojiL's,  that  the  barrow  1  send  for  the  ia> 
spection  of  ibe  Society  will  be  found  to  accomplish  the  pur- 
pose with  greater  ease  and  facility,  than  any  thing  at  pre- 

ThesimpJicilyaQdease,  with  which  it  ts  worked,  hareea.  HmowfoitU 
abled  me,  this  season,  to  gifC  my  wheat  crop,  which  exceeds  I*" 
one  hundred  acres,  two  cleanings,  and  at  an  expense  of  some* 
^whAt  less  than  a  shilling  per  acre  each  operation ;  a  man  and 
1)oj,  with  one  horse,  being  able  to  clean  above  seTcn  acres 
a  day.  The  direction  of  the  harrow,  to  prevent  its  in- 
juring the  grain,  is  effected  by  an  alteration  of  the  chain,  bjr 
-which  it  is  attached  to  the  wlicds.  The  distance  of  tha 
leetfi  from  the  centre  tooth  must  be  regulated  by  the  width 
of  the  drills.  In  case  they  exceed  a  foot,  the  harrow  should 
be  broader,  to  admit  of  another  row  of  teeth.  To  clean  at 
nine  inches,  two  inches  and  a  half  arc  allowe<l  on  each  side 
of  the  centre  tooth,  by  which  means  every  part  of  the  earth 
it  cut  between  the  rows  of  grain.  The  size  and  strength 
of  the  teeth  must  be  regulated  by  the  nature  of  the  soil. 
The  thing  is  so  simple,  that  I  hesitated  laying  it  before  tha 
Society,  till  I  was  encouraged  by  persons,  whose  experisncQ 
xnd  knowledge  are  infinitely  greater  than  my  own. 

The  complete  introduction  of  drill  husbandry  would,  I  Drill  hutbmdrf 
coaceiie,  be  of  great  national  importance,  and  under  thii " 


•  Tranaactioniof  the  Society  of  Arts,  fm-  180fl. 
Vov.  XVIL— AuouBT,  1807.  U 


^ 


d 


<38S  WEED  BABBOW* 

to 

coDTicdon  whatcrer  can  facilitate  its  operations  may  not 
be  unworthy  of  attention,  and  will,  I  hope^  ezcose  the 
liberty  I  haye  taken. 

I  have  the  honour  to  be,  Slr^ 

Your  obedient  humble  Serrant, 

J.  C.  CURWEf. 

London  J  May  bth,  1806. 

Explanation  of  the  Engraving  of  Mr-  Carwen^s  Drill  HonC' 
Hoej  or  fVeed  Harrow.     Plate  VIII.     Fig.  1, 2. 

Explanation  of      ^^g'  I*  sbows  the  carriage,  within  the  shafts  of  which.  A, 

^  plttc.  the  horse  is  placed :  the  carriage  wheels  are  Intended  to  be 

half  the  width  of  the  butts  or  stitches,  so  that  once  goiig 

up,  and  once  returning,  will  be  sufficient  to  clear  each  batt 

from  weeds. 

B,  The  hoe,  or  harrow,  which  is  attached  to  the  car- 
riage by  the  chains  C  C.  The  harrow  may  be  raised  higher, 
or  sunk  lower,  or  placed  more  on  one  side  or  another,  u 
occasion  may  require,  by  altering  the  position  of  ih^  diaii, 
as  will  appear  by  an  inspection  of  the  plate. 

DDDDD  O,  Six  double  rows  of  teeth,  or  knires,  which 
are  so  placed  in  the  frame,  that  each  double  row  may  pasi 
up  the  interval  betwixt  the  rows  of  corn,  and  cut  or  pull 
up  the  weeds,  that  grow  in  such  intcrTals,  without  injuring 
the  com.  These  knives  are  strong,  and  have  a  sharp  odgt 
in  front.. 

£  E  Are  the  two  handles,  by  which  the  person  who  hoUi 
them  may  direct  the  knives,  or  teeth  of  the  harrow,  to  pats 
in  straight  lines  up  the  intervals. 

Fig.  2.  shows  the  underside  of  the  weed  harrow,  that  the 
positions  of  the  double  rows  of  the  knives,  and  of  the  space 
left  to  prevent  the  com  being  injured,  may  be  more  clear!/ 
seen. 

^^  • 

Certijieates  in  Favour  of  Mr.  Curueri's  Harrott. 

The  imrrow  At  the  request  of  J.  C.  Curwen,  Esq.,  I  beg  leave  to 

wSds^  ^*      state,  that  I  have  been  present,  when  Mr.Curwen's  harrow 

for  cleaning  drilled  corn  has  been  used,  and  have  worked  a 

little  with  it  myself;  that  its  effect  appeared  to  me  most 

highly  beneficial  in  clearing   away  in  the  spring  all  tbe 

weeds 


weeds,  that  had  grown  during  the  winter  among  the  wheat, 

without  the  least  injury  to  the  grain;  and  also  in  raising  raises  the  top 

up  the  top  soil,  which  had  become  sad  and  heavy,  and  thus  "^^ 

enabling  the  spring  shoot  to  take  root  more  easily :  and  at  cotera  the  roots 

the  same  time  jt  covers  the  roots  of  the  corn  with  fresh  soil,  ^^ 

whkh  are  often  left  quite  bare  by  the  washing  of  the  rains 

in  winter,  and  so  subject  to  be  killed  by  the  frost.    It  also 

enables  the  farmer,  to  sow  his  barley  much  earlier  than  he 

could  broad-cast,  as  it  will  both  clear  the  corn  previous  to 

sowing  tiie  grass  seeds,  and  afterward  harrow  them  in.  and  htrrows  in 

Its  utility  in  every  respect  appeared  to  me  so  very  great,  *'""  ******* 

that  I  was  induced  to  adopt  the  plan  of  sowing  my  com 

with  the  drill  upon  my  fallows  this  spring,  and  have  ac« 

cordingly  got  a  harrow  made  upon  the  model  of   Mr. 

Curwen's. 

I  have  the  honour  to  be,  &c. 

J.  D.  B.  DYKES.       ' 
Dovenby  Hail,  May  13,  1806. 

SIR, 

We  whose  names  are  hereunto  subscribed  do  certify,  that 

we  have  paid  particular  attention  to  a  harrow,  made  use  of 

in   the  farm  of  J.  C.  Curwen,  Esq.,  for  the  purpose  of 

harrowing  between  the  rows  of  drilled  grain.     We  concdvc 

it  of  great  utility;  the  expedition  is  undeniable,  as  upwards 

of  seven  acres  can  be  done  with  ease  in  eight  hours,  with 

only  a  boy  to  lead  the  horse,  and  a  man  to  regulate  the 

harrow. 

We  are.  Sir, 

Your  most  obedient  humble  Servants, 

Thomas  Gaff,  Merchant^  Workington  Hall  Mills. 
Matthew  Foster,  Farmery  at  Calva,  near  Workington. 

WorUngton^HaUy  May  19,  1806. 
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DRILL  UOE  HARROW. 


VL 

Account  of  a  Drill  Horse  Hoe  for  1\irnipsj  eommumc&Ud 

btf  Mr.  Charles  Waistell.* 

Drining  turnips  ^N  consequence  of  the  premiums,  which  tke  Sodotj  of 
decidedly  pre-  ^ftg  hjU  offered,  and  bestowed  for  seferal  years*  os  (he 

ferabie  to  broad-  .  ,/  .  .         .,      ,  ...  ... 

cast.  comparati¥e  culture  of  turnips,  the  drill  practice  has  tp. 

peared  so  decidedly  superior  to  the  hroad-cast  metiiod,  Ihii 
they  ha?e  thought  it  unnecessary  to  continue  them.  At  (he 
same  time  they  ha?e  given  a  figure  and  description  of  a  oie. 
fu]  drill  hoe  and  harrow,  with  which  they  observe  they 
shall  probably  finish  the  subject,  and  which  therefore  we 
shall  lay  before  our  readers  nearly  in  Mr.  Waistell's  words. 


Hoe  harrow  for 
turnips  and 
other  wide 
drilled  crops. 


Its  use. 


Near  Barnard 
Castle  turnips 
drilled  at  27 
inches. 


Dear  Sir, 

I  HAVE  ordered  a  new  agricultural  implement  to  be  left 
for  a  short  time  at  the  Society's  Repository  for  inipectioo. 
It  is  called  a  hoe  harrow,  and  is,  as  its  name  imports,  a  hoe 
and  harrow  combined.  For  destroying  the  weeds,  and  puU 
Terising  the  soil  |n  the  intervals  of  drilled  turnips^  and  of 
other  crops  drilled  sufiicicntly  wide  to  be  horseshoed,  I 
know  not  of  any  other  implement  of  equal  efficacy. 

It  enables  the  farmer  to  cultivate  those  intervals  as  com- 
pletely as  a  well  wrought  fallow,  .so  long  as  the  horse  can 
travel  therein,  without  injury  to  the  growing  crop.  I  know 
not  who  the  meritorious  inventor  is.  The  first  I  saw  was 
a  few  years  ago  at  West  Park,  near  Barnard  Castle.  This 
was  brought  from  Carlisle  by  my  brother,  and  many  have 
been  made  from  that  pattern,  and  arc  now  in  use,  and  are 
highly  approved  of  by  farmers  in  the  neighbourhood  of 
Barnard  Castle,  where  the  turnip  crops  are  now  generally 
raised  in  drills  about  27  inches  apart.  This  mode  was  first 
introduced  there  about  29  years  ago,  before  which  time  thej 
were  all  sown  broad-cast. 

An  implement  of  husbandry,  possessing  such  superior 
utility,  as  this  hoe  harrow  seems  to  me  to  possess,  b  dcserv- 
ing  of  being  made  known  as  generally  and  as  speedily  as  pos. 
sible.     I  conceive  this  would  be  best  efiected  through  the 

*  Trans,  of  the  Socof  Arts  for  1800. 
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medium  of  your  respectable  Society,  to  whose  BoticG  I  must 
entreat  yon  to  bare  the  goodness  lo  iatrottuce  this  imple. 
nient.  bhoald  they  coDcnr  iu  opinion  with  roe  respectiDg 
it,  lam  persuaded,  that  they  will  give  a  plate  and  descrip. 
lion  of  it  in  their  next  Tolurae. 

CoHvincMl,   that  the  fertility  and  productiveness  of  ourKoiwhoe 
arable  grounds  ma)'  be   much    increased   by  a  nor«  ge- " 
»M«I  practii^e   of  the  horsc-faocing  husbandry,  1  wi^h  to 
■cc  the  practice  of  it  advanced  mure  nearly  to  perfectioii,  ai 
(hat  must  tend  to  promote  its  more  general  adoption. 
I  am.  Dear  Sir, 

Your  very  liumble  Strrrant, 

CHARLKS  WAISTELL. 
Xo.  90,  High  Holborn. 

Eiptatiatiop  of  the  Engraving  of  Mr.  HaisteWt  Drill  Horse 
Hoc  Harroa,  PlateWW.  Fig.  5. 

Fig.  3.  shows  the  hoe  harrow,  to  which  the  horse  is  to  be  ExpluMtion  bX 
ntfarhed  by  tlie  upright  iron  a,  in  which  arc  a  number  of'  '  ^  *"" 
hnlcs,  to  vlmit  the  drag  chain  to  be  put  higher  orlower,  as 
may  )>r  found  necessary.      This  iron  is  at  one  end  fixed 
firm  in  the  fore  part  of  the  machine  at  b,  and  at  the  other 
end  tu  thi!  farther  side,  or  wing,  c. 

(/,  Is  tlic  nearer  fide  or  wing  of  the  machine,  and  mova- 
ble by  a  joint  at  e.  This  m  ing  may  by  this  mean  be  ex- 
pandeil  or  contracted,  as  the  iDlerral  between  the  rows  to 
be  cleared  of  weeds  may  require. 

f,  A  strong  wedge.Jikc  tooth  in  the  fore-part  of  tiie 
machine,    to    tear  up   the  weeds,  which  are  deep  itt  the 

^^Er,  g,  Otiier  teeth  more  slender,  fixed  in  the  two  wings 
^^^HMe«  of  the  machine,  auil  also  intended  to  tear  up  weeds 
^^B  loosen  the  earth. 

^^B, /i,  A,  Three  triangular  hoes.     That  which  is  iu  front 

^^^^s  strong  iron  fixed  in  its  centre;  ihe  two  others  at  the 

^B^cr  part  of  Ihe  machine  have  the  irons  fixed  at  the  far. 

llior  corner  of  each.     The  ioteat  of  the  centre  hoe  is  to  cut 

ulT  the  weeds  in  the  middle  of  the  interval ;  and  of  Ihe  other 

two,  those  on  each  side  next  the  crop,  und  to  lay  all  the 
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4M6  ^^  eAtiiLART  Acnoir. 

#,  f,  The  two  handles,  by  which  the  machine  it  mana^ 

it,  A  slender  iron  bar,  with  a  peg  and  holes  to  direct  the 
distance  of  the  expansion  or  contraction  of  the  machine. 

/,  A  strong  iron  vice,  which  works  in  a  gfoored  iroB, 
fixed  to  the  inner  side  of  Jthe  wing  dj  and  which,  wbei    ' 
screwed  down,  holds  the  machine  firm  at  the  dirtaace  d  ^\ 
expansion  wanted  for  use.  .^v*^'  i 

Fig.  4*  Shows  on  a  ia^er  scale  one  of  Ihe  hiniiigcjiflf  j 
separate  from  the  machine,  and  the  manner  b/  wUcfa  ifpif    :j| 
occasionally  be  raised  or  lowered  in  the  maGhine  ^  a  pin 
and  holes. 


VII. 

On  Capillary  Jetton.    %  J/r.  Lapiace.*   •         V 

]lefaTtiofcipiI.i3Y  considering  the  theory  of  capillary  action  in  a  oev 

KmendiiwS!^"    point  of  yiew,  I  hare  not  only  succeeded  in  simpll^^  it, 

bat  in  generalizing  the  results,  to  which  I  had  been  lei  b^ 

fore  by  analysis.     1  had  determined  the  ele?ation  or  deprti* 

sion  of  flnids  only  in  circular  capillary  spaces,  and  between 

Detannined  fbrpUnes:  bat  I  shall  here  proceed  to  determine  them,  what. 

figoi*  and^for  ^^^^  these  spaces  may  be,  or  whaterer  the  nature  of  the 

any  number  of  surfaces  by  which  they  are  included;  supposing  even  in  iSktm 

spaces  auy  number  of  fluids  placed  one  abore  anotiier ;  and 

I  fchall  thence  deduce  the  increase  or  diminution  of  weight, 

^t  bodies  plunged  in  fluids  undergo  by  capillary  action. 

AfBnities  of  TI|0  combination  of  these  results  with  those  I  have  found 

sylxtanctt  to     ]yy  analysis  has  giren  me  an  accurate  expression  of  the  afli- 

ffom  their  re-     nities  of  different  substances  to  fluids,  by  means  of  experi- 

iiKtance  to  sepa-  ncnts  made  on  the  resistance,  that  disks  of  different  sub- 
ntion. 

stances,  applied  to  the  surface  of  fluids,  oppose  to  their 

separation.  I  dare  venture  to  believe,  that  this  will  throw 
great  light  on  the  theory  of  affinities ;  for  what  I  advance  is 
founded  on  geometrical  reasonings,  and  not  on  vague  aoi 
precarious  considerations,  which  ought  to  be  strictly  ban- 
ished from  natural  philosophy;  unless,  imitating  Newton 
in  his  Optics,  we  give  them  merely  as  conjectures  calculated 

•  Journal  dc  Physique,  Vol.  LXIII.  p.  474.  Dec.  1806. 
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ox  CAPILURT  ACTIOir. 

1o  gQJdc  as  1o  farther  searches,  but  leaving  the  merit  ofdii. 
coTrrj  almost  whollj-  to  him,  who  shall  estublbb  them  on 
solid  foundations  by  observation  or  analysis. 

I  intend  to  publish  without  delay,  in  a  supplement  to  my  Supplemenil* 
Theory  of  Capillary  Action,  the  analytical  demonstrations  ^*  ^""^JL^ 
of  the  theorems,  which  I  have  only  mentioned  in  different  ptomisid. 
numbers  of  this  Journal.  At  the  same  time  I  shall  gWe  a 
oew  method  of  arming  at  thefundajnental  equations  of  this 
theory.  From  these  equations  I  shall  deduce  the  general 
tbeori^ms,  which  1  am  now  about  to  lay  before  Ihe  reader, 
demonstrating  them  by  the  direct  consideration  of  all  the 
forces,  that  concur  iu  the  production  of  capillary  effects. 
It  will  appear,  that  the  forces,  on  which  these  effects  de.  Fanrn  on  which 
pend,  do  not  slop  at  the  surface  of  fluids:  but  that  they  "P''!"? '""e- 
extend  through  the  whole  of  their  interior,  and  eten  to  the  confined  to  the 
extremities  of  the  bodies  immersed  in  them;  which  esta.'"^''^ 
btiskes  the  complete  identity  of  these  forces  with  aEEinities.    uith  aKniirn. 

"  [f  we  conceive  any  kind  of  prismatic  tube,  in  a  vcrli. Theorem, 
cal  position,  with  its  inferior  estremily  immersed  in  a  fluid 
of  iudeterminate  quantity;  the  volume  of  fluid  within, 
raised  above  the  level  by  rapillary  action,  is  equal  to  the 
rircumference  of  the  interior  base  of  the  prism,  multiplied 
by  u  constant  quantity,  which  is  the  same  for  all  prismatic 
lubes  of  tiie  same  matter  immersed  in  the  same  fluid." 

To  demonstrate  this  theorem,  let  lis  imagine,  at  the  infe.  Demoiuintion. 
rior  extremity  of  the  tube,  a  sccoud  tube,  the  infinitely  thin 
sides  of  whkh  are  the  prolongation  of  the  interior  surface 
of  the  first  lube,  and,  having  no  action  on  the  fluid,  do 
not  prevent  the  reciprocal  attraction  between  the  molecules 
of  the  first  tube  and  the  fluid.  Let  us  suppose,  that  the  se- 
rond  tube  is  at  first  vertical,  that  then  it  bend.s  horizontally, 
and  that  afterward  it  resumes  its  vertical  direction,  retain, 
ing  the  same  figure,  and  the  same  sixc,  throughout  its  whole 
etltint.  It  is  evident,  that,  while  the  fl'iid  is  in  cquilihrio, 
the  pressure  in  the  two  vertical  brancheti  i<t  the  canal  formed 
by^he  Gnt  and  second  tub«  will  be  the  same.  But,  as  there 
is  more  fluid  in  the  first  vertical  branch  formed  of  the  first 
tabe  Md  part  of  the  second,  than  in  the  other  vertical 
breach,  the  excess  of  pressure,  that  results  from  this,  must 
HHOUeyed  by  the  attracliuiu  of  the  prism  and  the  fluid 
^t  foe 


far  the  fluid  eoatajaed  in  this  iirst  braacb.  1^1  tu  iiutjw 
thescdiferoDt  aUractiaas  with  care,  and  fifsl  oauider  Um 
that  take  place  toward  Ihe  lawer  part  of  tli«  first  tube. 
For  ihia  let  ua  cannhe,  that  tlis  base  of  the  tulM  itko. 
^  riianta).  The  fluid  conlained  ia  the  »eeoQd  lubeMriUbi 
attracted  yertically  toward  lh«  bottom,  1st  bj  iUcifi  Mj, 
by  the  fluid  eurroimdlng  the  second  tube.  But  tliCM  twt 
sttractiona  are  dtslroyed  by  the  similar  attractions,  that  ik 
f  uid  conlaintd  in  the  aeciind  vertical  braach  of  the  canal  ts. 
perieneex  near  the  lurface  of  the  brd  of  the  Huid.  At. 
eordingly  we  may  leare  them  out  of  con  side  rati  n  a  hero.— 
The  fluid  tn  the  lir^I  vertical  branch  of  the  second  tube  will 
alia  be  attracted  perpendicularly  upward  by  the  Uuid  in  tU 
first  tube.  But  thi«  attraction  will  be  destroyed  by  the  at 
traction  it  exerts  nn  the  latter  fiiiid :  these  two  reciprotal 
attractions  therefore  Hiay  be  set  shidc  Lastly,  the  fluid  ia 
the  second  tube  will  be  attracted  pcrpuiidicularly  up>trd 
by  the  first  tube,  and  hence  this  fluid  will  have  a  wirtir*! 
force,  which  we  shall  denote  by  Q,  that  will  contcibutt  to 
destroy  the  excess  of  pressure  owing  to  Uie  elcvatloa  of  ikc 
fluid  in  the  first  tube. 

Let  us  now  eaamine  the  forces,  with  which  the  flvii  h 
the  firft  tnbe  is  actuated.  In  its  lower  part  it  expttUMCm 
the  following  attractions  t  1st,  it  is  attracted  by  Usolf;  tat 
the  reciprocal  attractions  of  the  p^Lrlidcs  of  a  body  impUM 
upon  it  no  motion,  if  it  be  solid ;  and  we  may  coDCiivete 
fluid  in  the  first  tube  to  be  consolidated,  without  asydib 
turbance  of  equilibriura.  ?dly,  This  fluid  h  attracted  I7 
the  fluid  in  the  interiorof  the  second  tube:  but  wehavcMe^ 
that  the  reciprocal  attractions  of  these  two  fluids  deitrof 
each  other,  and  must  not  be 'taken  into  account.  3dty,  It 
is  attracted  by  the  exterior  Hiiid,  liiat  surrounds  the  secoad 
tube;  and  frum  this  attraction  results  -d  vertical  force  actbg 
downward,  which  we  shall  denote  by-C  Wo  prefix  Ca 
thb  thesi^  ~,  to  indicate,  that  its  direction  is  contraiyts 
that  of  the  force  Q.  We  shall  observe  here,  that,  if  At 
laws  of  attraction  relative  to  the  distance  be  the  same  foi 
the  moleculus  of  the  first  tube  and  those  of  the  fluid,  au  thai 
Aey  differ  only  in  respect  to  intensity ;  if  we  nominate  ^M 
fatensidea  in  equal  volnmes  ;  and  /,  the  fo^c^cs  Q  and  Q*  an 
3  proportiout 


ex  C1V1LLARV  iciio.f. 

U  to  ;  amd  ^i  tax  the  inlerior  surface  of  Uie  flaid 
lirraindmn  the  secoud  tube  is  the  Bame  as  the  interior  lor. 
face  of  the  Grst  lube,  hu  that  the  two  masses  difler  only  in 


their  thickne>is. 
insensible  at  sen»i 
ncsses  can  produt 
thiclcncssea  be  sec 
ftt*X  tube  is  attracted  n 


(  the  altraction  of  masses  becomes 
lanceK,  lUnitillereuce  in  their  tbkk- 
!  in  their  attractions,  provided  th eke 
4thly,  and  lasUy,  The  Uuid  of  tha 
ircically  upward  by  this  tub*.  In 
fact  let  us  conceive  this  Uuid  divided  into  ua  iutinite  number 
of  little  rerlical  culumns:  if  ive  dr<iw  a  horizontal  plana 
tbrou|;h  the  superior  extremity  of  one  of  these  columns,  the 
part  of  ilie  tube  below  this  plane  uill  produce  bu  vertical 
force  in  that  colnmu.  No  vertical  force  will  be  produced 
therefore,  but  what  is  owing  to  the  jiart  of  the  lube  above 
the  plane;  and  it  Ls  evident,  that  the  vertical  attraction  of 
this  part  of  Ibe  lube  fur  tlic  column  ulll  be  the  same  as  that 
of  the  whole  lube  on  an  equal  and  similar  coltiran  placed 
in  the  second  tobe.  Thus  the  whole  vertical  force  pro- 
duced by  the  attraction  of  Ihclirst  tube  uu  the  Quidit  contains 
will  be  equal  to  that,  which  the  attraction  of  this  tube  pro- 
duces on  tht!  fluid  contained  in  the  second  tube:  this  force 
therefore  will  be  equal  to  Q. 

On  combioin^  together  ail  the  vertical  attractions  expe-Voni 
rienced  by  (he  Uuid  contained  ii)  the  lirst  vertical  branch  gf  ■cuni 
the  canal,  we  shall  have  a  vertical  furce  directed  upward, 
andequal  Xa^ti-Q.  This  force  must  balance  the  excess 
uf  Ilie  preasnre  arising  from  tile  weight  of  the  fluid  raised 
above  the  level.  I^et  V  be  its  volume,  li  its  density,  and  g 
(ts  >pe«ific  gravity,  ^Wx'^will  be  its  weight.  Thus  we 
shaa  have  ff  i) X  ^=9  0-ff. 

Xow  attraction  being  sensible  only  at.  imperceptible  dis-  The  1 
lances,  the  first  tubcactssensibly  only  oncblumns  extremely  '".'^" 
near  to  its  sides:  we  may  neglect  the  curvature  of  these  sides 
ilirrcTorc,  and  consider  them  as  itoveloped  on  a  plane  sur- 
face. The  force  Q  will  be  proportjunul  tu  ihe  magnitude 
of  this  surface;  or,  which  comes  tu  iho  same  thing,  to  the 
cirCnmference  of  the  base  of  the  interior  surface  of  the  pa- 
ralldopipidon.  Thus,  if  tve  call  this  circumference  c,  we 
a^l  have  y=f  xc;  i  being  a  coustaut  proportional  lo  the 
^■rnsily  of  IbeUtraction  of  (he  matter  of  the  first  tube  for 
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the  fluid.  We  shall  also  hare  fi^=^xc;  /  tieiiig  proptib 
tional  to  the  intensity  of  the  attraction  of  the  fluid  for  ib 

self.     Therefore  F= — J  which  is  the  algebraic  ei> 

pression  of  the  theorem  to  be  demonstrated. 

The  constant  quantity  -I — jr-may  be  determined  bjmeoi 

of  the  obserred  elevation  of  the  fluid  in  a  rery  nmntnr  qiw 
lindrical  tube.  Let  9  be  the  height,  to  which  the  fluid  risei 
in  this  tube,  and  /  the  radius  of  its  carity :  patting  v  lor  At 
semicircumference  of  which  the  radius  is  unity,  we  sU 
have  nearly  Fzzxxl^q  ,  c=:z2lv:  the  preceding   eqgatisa 

then  will  give —^ — -—^-L.   and  consequently   we    shall 
*        gxD         2  ^         ^ 

have  V=i  — ^xc 

If  c^  exceed  2f,  7  will  be  negative;  and  conseqnentlj^ 
the  elevation  of  the  fluid  changing  to  depression,  f^  will  be 
negative. 

Let  us  put  h  for  the  mean  height  of  all  the  fluid  columas, 
that  compose  the  volume  F,  and  b  for  the  interior  base  of 
the  parallelopipcbon :  then  we  shall  have  y=shbj  and  ooa- 

scquently  h  =  iSJLL. 

*i,b 

Ptoportions  of        When  the  bases  of  different  parallelopipedons  are  similar 

bases,  if  similar  figures,  they  are  proportional  to  the  squares  of  their  ho* 

^  mologous  Mides,  and  their  circumferences  are  proportiooal 

to  these  sides. 

If  reirulaf  nolv-      ^^  these  bases  be  regular  polygons,  they  will  be  equal  to 

goDf.  the  products  of  their  circumference  multiplied  into  half  the 

radius  of  the  inscribed  circle:  the  heights  h  therefore  will 

be  reciprocals  to  these  radii.     Denoting  these  radii  by  r, 

we  shall  have  h  =  — 5- 

r  • 

A  fquare  and  a      Thus  supposing  two  equal  bases,  one  of  which  is  a  square, 
and  the  other  an  equilateral  triangle ;  the  values  of  r  will 

be  to  each  other  as  2  to  3*,  or  nearly  as  7  to  8. 
ThMawcon-         Mr.  Gcllcrt  has  published  some  experiments  on  the  ele- 
hv  Gellert.         TAtion  of  water  in  rectangular  and  triangular  prismatic  tubes 

of 
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of  glass,  in  the  Memoirs  of  the  Petersburg  Academy,  vol. 
XII.  These  confirm  the  law,  according  to  which  the 
heights  are  reciprocals  to  the  homologous  lines  of  similar 
bases.  Mr.  Gellert  farther  concludes  from  his  experiments, 
that  theelcTations  of  a  fluid  are  the  same  in  rectangular  and 
triangular  prisms,  the  bases  of  which  are  equal.  But  he 
admits,  that  this  is  not  so  certain  as  the  law  of  the  heights 
being  reciprocal  to  the  homologous  lines  of  similar  bases. 
In  fact  it  has  just  been  seen,  that  there  is  a  difference  of  an 
ei^th  between  the  elerations  of  the  fluid  in  two  prisms, 
the  bases  of  which  are  equal,  and  one  of  which  is  a  square, 
the  other  an  equilateral  triangle.  The  experiments  related 
by  Mr.  Gellert  do  not  afford  sufficient  data,  to  compare 
their  results  exactly  with  the  preceding  theory. 

If  the  base  of  the  parallclopipedon  be  a  rectangle,  the  A  narrow  ptiil. 
larger  side  of  which  is  equal  to  r/,  and  the  other  side,  sup.  ^^'T*"'* 
posed  rery  small,  equal  Co  /,  we  shall  have  b=za  /,  andc=s 

2a 4-2/:  consequently  h  =:   ^ ^  ^ ^T — ^=9x[l+— Ij 

and  by  neglecting —  we  shall  hare  h =9,  agreeable  to  ex- 

perience. 

"  If  the  indefinite  ressel,  in  which  the  parallclopipedon  Where  several 
is  immersed,  include  any  number  of  fluids  placed  horizon- ^^^^ 
tally  one  above  another;  the  excess  of  the  weights  of  these 
fluids  contained  in  the  tube,  over  the  >Ceight  of  the  fluids 
which  it  would  have  contained  without  capillary  action,  is 
the  same  as  the  weight  of  the  fluid,  that  would  rise  above  the 
lerel,  if  the  vessel  contained  only  that  fluid  in  which  the  in* 
/erior  extremity  of  the  parallelopipedon  is  immersed." 

In  fact,  the  action  of  the  prisms  and  this  fluid  on  the 
same  fluid  included  in  the  tube,  is  evidently  the  same  as  in 
the  latter  case.  The  other  fluids  contained  in  the  prism 
being  raised  sensibly  above  its  base,  the  prism  has  no  action 
on  either  of  them  to  raise  or  depress  it.  As  to  the  recipro- 
eal  action  of  these  fluids  on  one  another,  it  would  evidently 
be  destroyed,  if  they  formed  a  solid  mass  together,  and  this 
we  may  suppose,  without  any  disturbance  of  equilibrium. 

^<  If  the  vessel  contain   but  two  fluids,  in  which  theCa«eoftw» 
prism  is  entirely  immersed,  so  that  its  superior  part  is  in   "*  ^'   ■ 

one 


fme  lliitd,  tni  its  Inferior  in  tiia  others  Hie  wiiglit gf  lb 
lower  fluid,  raised  in  the  priam  bj  capltkury  action  aboftito 
lerel  in  the  Tcssel,  will  be  eqnsl  to  tbo  weigbt  of  a  ifarihr 
rolumc  of  the  upper  fluid,  plus  the  weight  of  the  ibMw 
fluid,  that  would  rise  in  the  prism  abore  the  lovely  if  tei 
were  no  other  fluid  in  the  Tessel,  mimui  the  weight  of  Al 
superior  fluid,  that  would  rise  in  the  aaine  prisn  abote  ttl 
lerel,  if  the  vo^sel  contained  this  fluid  only." 
Oemoiistntjoa.  To  demonstrate  this,  it  is  to  be  obserred,  tlisttinartiii 
of  the  prism  on  the  portion  of  the  inferior  ftnid  it  covHIb 
is  the  same  as  if  this  fluid  only  were  in  the  Teasel:  ht  M 
these  cases  then  this  fluid  is  drawn  perpcndicalsrij  apvarf 
in  the  same  manner,  both  by  the  atttaction  of  tbe  prini| 
and  that  of  the  fluid  that  surrounds  the  lower  part  of  ii 
prism ;  and  these  attractions  united  are  equivalent  to  4k 
weight  of  the  volume  of  this  fluid,  that  would  ascend  ia 
the  prism  above  the  level,  if  it  were  alone  in  tlie  vcmL 
In  like  manner  the  superior  fluid,  contained  in  the  nppci 
part  of  the  prism,  is  drawn  perpendicularly  downward  bj 
the  attraction  of  the  pr:sm  and  the  fluid  that  aarrovadi 
this  part,  as  it  would  be  drawn  downward  by  the  same  at* 
tractions,  if  the  tcsscI  contained  only  the  superior  flaid; 
and  these  attractions  united  are  equivalent  to  the  weight  of 
the  superior  fluid,  tliat  would  then  rise  in  the  prism  al|Dfe 
its  level  in  the  vessel.  Lastly  the  column  of  tinida  witkii 
the  prism,  which  is  above  the  level  of  the  inferior  flaid  ia 
the  vessel,  is  dra^m  perpendicularly  downward  by  its  owa 
weight,  and  perpendicularly  upward  by  the  weight  of  a 
similar  column  of  the  superior  fluid.  On  combining  aU 
these  forces,  which  must  counterbalance  each  other,  we 
shall  have  the  theorem  just  announced.  By  the  same  prin- 
ciples we  may  determine  what  will  take  place,  when  a  hollow 
prism  is  entirely  immersed  in  a  vessel  fllled  with  any  number 
of  fluids. 
Where  tlie  base  In  what  has  been  said  the  base  of  the  prism  was  supposed 
noihorizonut  *^  ^®  horizontal:  but  if  it  were  inclined  to  tbe  borison, 
the  vertical  action  of  the  prism  on  the  fluid  would  still  be 
the  same.  For  a  plane  of  a  sensible  thickness,  having  iti 
loM'cr  part,  the  surface  of  which  is  terminated  by  a  right 
line  inclined  to  the  horizon^  immersed  in  a  fluid,  attracts 

thL^ 


\ 


Hkh  tmi  p^nillel  to  itf  snrfi^e,  and  perpesdicularty  to  tho 
right  liAO  that  tcrmiiiates  it,  proportionally  to  the  length 
of  thb  Unc :  but  this  attraction,  resolved  into  a  Tertacal 
foice,  h  proportional  to  the  horizontal  magnitude  of  the 
pUne.  Hence  it  is  easy  to  conclude  generally,  that,  what* 
ertff  be  Ae  figure  of  the  base  of  the  prism,  its  vertical  at* 
tractioiif  and  that  of  the  exterior  fluid  on  the  fluid  included 
In  it,  are  A%  same  as  if  the  base  were  horizontal.  The 
lirtt  theorem  therefore  will  hold  generally,  if  we  under* 
stand  by  the  circumference  of  the  interior  base  that  of  the 
antorior  aection,  perpendicular  to  the  sides  of  the  prism. 

^^  If  the  prism,  the  lower  part  of  which  is  immersedThe^olumeor 
ia  s  flaid  in  a  vessel  of  indefinite  size,  be  inclined  to  the^^^^*^^^    I 
horizon,  the  volume  of  fluid  in  the  prism  raised  above  the  in  theinTene 
level  of  the  fluid  in  the  vessel,  multiplied  by  the  size  of  the  ^/ jj^f  j|^^„'^* ' 
angle  of  inclination  between  the  side  of  the  prism  and  the  tioru 
liorizon^  will  be  constantly  the  same,  whatever  this  incii« 
Bation  may  be.'' 

In  fact,  this  product  exprcf^es  the  weight  of  the  volume 
of  fluid  raised  above  the  level,  and  resolved  into  a  force 
parallel  to  the  sides  of  the  prism :  this  weight,  thus  resolved, 
mutt  baUnce  the  attraction  of  the  prism  and  the  external 
ibiid  to  the  fluid  it  contains;  an  attraction  evidently  the 
jame,  whatever  may  be  the  inclination  of  the  prism  ;  ^lorc- 
fore  the  mean  perpendicular  height  of  the  fluid  above  the 
level  is  eonstantly  the  same. 

^^  If  a  parallclopipedon  be  placed  perpendicularly  in  Ascentofaiiuid 
another  parallclopipedon  of  the  same  material,  and  their  ^^nS^"p«ionr 
inferior  extremities  be  immersed  in  a  fluid;  putting  F  for  of  the  same  ina- 
Hie- volume  of  fluid  raised  above  the  level  in  the  space  in-  *"**'* 
doded  between  thu  two  parallelopipedons,  we  shall  have 

f'=  ^j^  X  (c  +  </)  =I|1  X  (c  +  c') ;  cbeingthe 

•aner  circumference  of  the  base  of  the  larger  parallelopi« 
pedon^  and  c'  the  outer  circumference  of  the  base  of  the 
flmallor.'^ 

Thh  thtorem  a  demonstrable  ia  the  same  manner  as  thq  Demonstrated. 
first.    If  the  bases  of  the  two  parallelopipedons  be  similar 
polygons,  the  homologous  sides  of  which  are  parallel,  and 
placed  all  at  the  same  distance^,  if  we  put  /  for  this  distance, 

the 


S04  ^^  tAPlLLAtLY  leiroK. 

the  base  of  the  space  the  two  paralleloplpMom  lM?eW 
tween  them  will  be ^^ ^ :  thus,  k  bong  the  noi 

height  of  the  fluid  raised,  we  shall  hare  F=sh  Ix  ,tt< 

consequently  k:=q.  We  may  determine  too  from  the  pifr 
ceding  principles  what  will  take  place,  if  the  prims  k 
immersed  wholly  or  partly  in  a  ressel  filled  with  any  nnk 
ber  of  fluids^  and  in  the  case  of  their  being  inclinod  to  At 
horizon. 
Wheiethey  are  ^^  The  data  being  the  same  as  in  the  preceding  Aeora^ 
■■iffriiSr'^  *^  ^^  ^^  parallel opipedons  be  of  different  materiak,  pit. 
^  for  the  force  of  attraction  which  that  of  the  greater  ht 
for  the  fluid,  aiid  ^g  for  the  attractive  force  of  that  of  te 

smaller,  we  shall  haye,  F=  ^^^'',P  xc+  ^^^*r^x^: 

so  that,  if  we  put  q  and  q  .  for  the  elerations  of  the  flnidi 
in  two  rery  narrow  cylindrical  tubes  of  the  same  intoior 
radius  /,  formed  of  these  two  materials  respectiTdy,  we 
shall  hate  V=^\lx  (^c+7,  c") 

This  theorem  too  is  demonstrable  in  the  same  manner  is 
the  first.  It  is  easy  .to  perceire,  that  by  the  same  prind- 
ples  we  shall  obtain  the  Tolume  of  fluid  raised  above  tiie 
level  ih  a  space  included  between  any  number  of  Tertical 
planes  of  difierent  materials: 
Attnctkm  on  It  follows  from  the  preceding  theorem,  that  the  Tolome 
the  outside  of  ^  of  the  fluid  raised  by  capillary  attraction  exteriorly  to  a 
prism  immersed  in  a  fluid  at  its  inferior  extremity,  is  equal 

to  —   ^  "Xc^\lqxci  c  being  the  outer  circnmfereno^ 

Heiice  increase  ®^  *^®  prism.  The  increase  of  weight  of  the  prism,  owii^ 
of  weight,  to  capillary  attraction,  is  equal  to  the  weight  of  this  Tolome 
or  diminutioD,  of  fluid.  It  changes  to  diminution,  if  9  be  negatire,  and 
then  the  prism  is  raised  by  capillary  action.  If  the  base  of 
the  prism  be  a  xery  narrow  rectangle,  of  which  ^  is  tiia 
longer  side,  and  /  the  shorter,  putting  t  for  its  height,  ht 
solidity  will  be  a  i  /,  and  its  circumference,  c,  wUi  be 
S  a-|-2  /;  and  the  Tolume  V  of  fluid  depressed  by  capiUary 

action  will  be  a  g /x  (\'\ )      Putting^  k  then  for  the 

ratfo 
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itio  of  the  specific  graTity  of  the  pmm  to  that  of  Htm 
aid)  the  weight  of  the  prism  will  be  to  that  of  the  Tolume 

f  fluid  depressed  asfiSr:gx(l  +  ~").    ^7  suitably  di.  or  equilibriom. 

■iiiashliig  I  therefore,  we  may  render  the  two  weights  equal, 
tad  thus  keep  the  prism  at  the  surface  of  the  fluid.  From 
he  preceding  principles  too  we  may  determine  the  diminu- 
lon  of  weight  of  a  body  completely  immersed  in  a  ressel 
iUed  with  several  fluids. 

If  the  end  of  a  very  slender^^tube  be  innnersed  perpendi* 
:alarly  in  a  fluid,  putting  /  for  the  radius  of  the  cavity  of 
lie  tube,  and  q  for  the  height  to  which  the  fluid  is  raised 
ibore  the  level  in  it,  we  shall  hare,  by  my  theory  of  ca* 

illlary  action,  /  cr  =5 7? —  ;  «  being  the  angle  which  the 

iorface  of  the  interior  fluid  forms  with  that  part  of  the 
nner  surface  of  the  tube,  which  is  in  contact  with  it. 
When  the  fluid  is  depressed  below  the  level,  this  angle 
szceeds  a  right  angle,  and  then  its  cosine  becomes  negative, 
IS  well  as  q :  but  «  is  a  constant  quantity,  which  depends 
>niy  on  the  weight  and  action  of  the  fluid  on  itself.     By 

srhat  precedes  we  have,  — ^   ■  =:  '^i  therefore  we  shall 

Mvc  COS.  w= \,        ;  (1.) 

But  it  has  appeared  in  the  theory  quoted,  that,  f  being 
lull,  wis  equal  to  two  right  angles:  which  may  be  con- 
sluded  likewise  from  the  analysis  I  shall  give  in  a  supple.  Resistance  m 
nent  to  that  theory,  on  the  resistance  that  a  very  large ^eparatioiri^oia 
urcular  disk,  applied  to  the  surface  of  a  fluid,  opposes  to^  ^^^^* 
ts  separation  from  the  fluid.     From  this  analysis  it  follows, 
hat,  i  being  the  radius  of  the  disk,  supposed  of  the  same 
natter  as  the  preceding  tube,  this  resistance  is  equal  to 

rDx»xt*X  V^x  cos.  |«r  ,  ...  .  ,  ^v  A  •*  A 
' ^ ' —  :  but  it  IS  clear,  that  it  must 

le  nnU,  when  ^  is  null,  or  when  the  disk  has  no  action  on 
lie  fluid ;  we  shall  then  have  cos.  |  «r  null,  which  gives 
0=2  v>  and  consequently  cos.  «=  — 1:   thus  the  equation 

'\)  will  give  ^=:  ^-- — ,  and  consequently -^=:  cos.  •  x  |  w. 

Hence 


r 


on  eipiLLiicy  icnoji. 

Hence  (he  prereriing  expression  af  fhe  resistance  Oit 
opposes  to  tti  separation  rrom  Ihe  fluid,  or,  wht<A  coo* 
to  fhe  ume  thmg,  or  the  weiglit  necessary  to  raiae  il,  be- 
»  comes 3  Txi'x  v's  l^xe-  "  For  dbks  of  the  »mc<&. 
,j.  incltr  therefore,  and  diflcrent  substances,  the  Hjmrct  of 
these  weights,  dirided  by  the  specific  grariries  ot  the  finidi, 
are  proportional  to  the  yaltic  of  f."  Accordingly,  by  wtij 
accurate  experiments  on  the  roristances  opposed  bjdnb 
to  (heir  separation  from  the  surfaces  of  llaids,  we  maj  db 
termioc  their  rtspectlTc  attractions  for  those  flnids. 

Two  Important  ubscrvations  arc  here  to  be  made;  th 
first  is,  that  (  fiprciscs  the  action  of  a  plane  of  a  sentitk 
thickness  on  a  fluid  plane  of  a  sensible  thickness  panlld 
to  it,  and  louchinf;  it  by  the  right  line,  that  IcrauMU 
one  of  its  cxtrcinitics;  vrhatcier  be  the  laws  of  the  ■!• 
traction  of  the  molecules  of  the  fluid  for  those  of  lb 
plane,  and  for  each  other,  even  in  the  case  where  thiK 
laws  arc  not  expressed  by  the  same  function  of  the  distant. 
But  if  this  funclion  bi'  Ihe  same,  then  the  values  of  ;  ■nd;' 
arc  proportional  to  the  respective  intensities  of  the  attru. 
tions ;  or,  which  comes  lo  the  same  thing,  to  the  conilinl 
CoefficieDts,  which  multiply  the  common  function  of  the 
distance,  by  which  the  law  of  these  attractions  is  repre- 
sented ;  but  these  values  arc  relattTe  to  equal  Tolumes. 

To  show  this,  kt  us  conceive  two  capillary  tubes  of  Ae 
same  diameter  and  diirarent  substances,  but  in  which  a  fluid 
rises  to  the  same  height.  It  is  clear,  that,  if  in  these  tabts 
we  take  two  equal  volumes,  infinitely  small,  and  similarly 
placed,  with  respect  to  the  interior  lluid,  their  actjon  n 
this  Uuid  will  be  the  same,  and  one  may  be  substituted  for 
the  other.  But  to  have  their  attractions  io  equality  witk 
the  masses,  the  atlraelions  of  equal  volumes  niist  it 
divided  by  the  specific  gravities :  the  values  of  ;  and  ;'  there. 
fore  must  be  divided  by  the  respective  densities  of  the  Af> 
fcrent  substances. 

The  second  observation  is,  that  the  preceding  renlli 
suppose  f  less  than  {' :  for,  if  ;  exceeded  f',  the  Quid  wovM 
unite  intimately  with  the  disk  with  which  it  was  in  contaet, 
and  thus  form  a  new  disk,  the  surface  of  which  in  contict 
with  the  fluid  would  be  the  fluid  itself.  But  as  by  the  pre- 
Ocding  fonnola  wc  may  determine  the  resistance,  that  snch 
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ft  ditk  Vttnld  oppoie  to  its  aeparation ;  we  may  be  certain, 
that  f  it  leu  than  f',  if  the  rNistaace  opposed  by  a  dlik 
be  lea  than  the  resistance  thus  calcuUted. 


^PUVr/rom  3/r.  Dei.aville,  M.  D.  of  Cherbourg,  to  Mr. 
Vauqaelin,  Member  of  the  Institute,  on  the  Oxidation 
of  Metal* J  and  particularljf  on  that  of  Lead*. 

SIR, 

A  HAVE  undertaken,  and  pursued  as  far  as  my  occnpa*  EipetimeDti 
pations  would  allow  me,  some  cxperimetits  on  the  oxida>  '"'"Wioii  ol 
tion  ofmetals,  particularly  on  that  of  lead  ;  and  though  the 
resolls  I  hare  obtained  arc  such  as  to  inspire  me  wiih  a  wigb 
to  push  my  inquiry  still  farther,  as  the  publication  of  these 
resnits,  which  I  conceive  to  be  not  yet  known,  at  least  to 
many,  may  throw  some  light  on  the  theory  of  oxidation  in 
general,  and  contribute  to  render  more  economical  the  oxt. 
tialioit  of  lead  in  particular,  as  well  as  the  preparation  of 
some  salts,  that  have  this  metal  for  their  base,  I  shall  do 
myself  the  honour  of  sending  you  a  short  account  of  these  *^ 
raala,  and  of  the  means  I  adopted  to  obtain  them.  If 
like  me  you  think  ihem  new,  at  least  in  some  respects,  I 
beg  yon  would  giro  them  that  sort  of  publicity,  that  may 
appear  to  yoa  most  soitable. 

It  is  known,  that,  in  cleaning  bottles,  when  a  small  shoi  nxlded  In 
quantity  of  shot  is  shaken  In  water,  the  friction  in  aBhort*^^'°tt>oul«- 
lime  separates  particles  of  lead,  which,  being  suspended  in 
the  water,  render  it  turbid,  and  gire  it  a  slate  gray  colour. 
If  the  agitation  be  carried  farther,  the  particles  suspended 
in  tke  water  become  of  a  lighter  gray  ;  and  by  continuing 
it  tbey  grow  whitish,  and  at  length  of  a  pretty  fine 
wUte. 

This  oxide  of  lead  has  such  a  tendency  to  "nSte  with  TheoxiJepttw. 
rarbonic  acid,  that  on  being  exposed  to  the  air,  when  crrullirittncti 
taken  out  of  the  air,  it  is  covered  almost  immediately  with 


^ 

in 


,  catbinlc  acid. 
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4  (^llicle  of  a  brilliant  white^  which  appears  to  be  nofl!^ 

bat  carbonate  of  lead. 
May  be  kept         If  kept  under  water,  this  oxide   of  lead  tindergoef  bo 
^^2^^^'      perceptible  change,  whether  it  be  exposed  to  the  light,  ar 

defended  from  it.     But  if  it  be  kept  ever  so  little  tiae  in  a 

but  exposed  to  flint  glass  phial  with  a  little  water  only,  it  is  found  to  attack 
air  and  light  i^^jf  ^^  ^),e  g| ^^3  ^f  (],g  pl^j^l  ^^^^^  ^i^^  surface  of  thi 
becomes  yel-  '^ 

low,  and  then  Water;  and  if  the  phial  be  exposed  to  the  rays  of  the  tna,  that 

^*  portion  of  oxide  acted  upon  by  the  light  changes  sacoeynrdj 

f^om  white  to  yellow,  and  from  yellow  to  red,  thus  fomU- 
ing  massicot  and  minium. 
Changed  to  If  the  white  oxide  be  placed  orer  a  fire  in  a  glass  capnde 

manicot  «nd  j^  changes  in  a  fihort  time^  from  white  to  yellow,  aad  hm 
)Mit.  yellow  to  red,  like  that  ^posed  to  light 

Easily  and  This  oxide  may  be  manufactured  in  quantity,  and  act  littk 

dbeap^  "*^"' expense,  so  as  to  lessen  the  cost  of  certidn  preparations  is 
which  it  may  be  employed.     It  may  likewise  be  nsed  as  it  ii 
in  painting. 
M^odof  The  following  is  the  method  I  hare  employed  to  obtahi 

naking  it.  ^|s  oxide.  In  a  leaden  barrel  I  enclose  a  certain  qnantityof 
small  shot,  with  as  much  water  as  equals  about  one  fiHfa  of 
its  capacity,  leaving  the  rest  full  of  air.  This  barrel  is 
turned  round  by  means  of  an  axis  fastened  to  each  end. 
It  is  obvious,  that  it  might  easily  be  kept  in  continual  motion 
by  a  stream  of  water. 

To  renew  the  air  in  the  barrel,  I  introduce  leadoi 
tubes  at  various  parts  of  its  circumference,  soldered  to  the 
sides  so  that  no  water  can  escape,  and  reaching  interaafly 
to  the  axis  of  the  barrel,  while  the  extremities  are  a  few 
inches  above  its  surface*. 

*  This  must  make  an  unnecessary  addition  to  the  weight  of  the 
machine,  and  cost  of  materials,  at  the  same  time  that  tliey  nnnt 
be  liable  to  injury.  They  would  admit  the  outer  air  equally  wcQ, 
if  the  external  aperture  were  level  with  the  surface  of  the 
barrel.    T. 
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Jtm  Essay  on  Instinct,  read  to  the  French  National  Insti- 
tute^ bt/  Mr.  DuroNT  oe  Nemours  •. 

ThOUGO  DL-scartes  n 


chines,  it  is 


luld  have  brutes  to  be  mere  ma.  Animals  po*- 


r  the  general  opiniuN,  that  they  ^rc  conscious 


seised  of  coD- 


of  their  sensations,  aud  that  their  actions  are  delcrmincd  by 
feelings  of  pleasure  and  paiu ;  that  thej  have  a  good  ne- 
mory;  that  frani  repeated  experience  they  form  general 
notions,  founded  on  a  sentiment  of  analogy ;  that  they  are 
guided  by  the  pleasure  or  pain,  which  theynrc  thus  enabled 
to  foresee,  and  Ihi.s  frequeully  in  spite  of  the  actual  impulse 
of  present  pleasure  or  paiu  ;  and  finally  that  the«e  means, 
well  managed,  may  be  employed  by  man  to  cducalp  them^ 
and  lead  them  somelimcs^o  acquire  a  habit  of  executing 
with  wonderful  precision  Tcry  difficult  actions,  and  ctcu 
•ome  to  which  their  structure  feems  not  adapted. 

Ncilhcr  does  any  philosopher  doubt,  that  animals  hate  Are  capable  of 
rarious  modes  of  expressing  their  wants  and  paasious ;  and  ""P'si^ing  iheir 
that  those  of  a  superior  order,  or  which   approach  us  intions, 
thdr  organization,  learn  the  signification  of  several  of  our 
words,  which  they  obey  without  mistake. 

But  independent  of  these  faculties,  which  resemble  ours  SuppotedlUn. 
txcept  in  degree,  and  in  which  the  different  classes  of  "oi-^'^y"  ''^1°^" 
mals  differ  from  each  other  as  much  as  some  of  them  from  ties. 
us,  naturalists  have  imagined  they  discern  in  certain  species 
other  faculties,  which  appear  to  them  essentially  different, 
and  to  which  they  have  given  the  name  of  instinct. 

These  are  certain  actions  necessary  to  the  preservation  of  Sonio  of  thi 
lie  species,  but  freqnenlly  altogether  foreign  to  the  apparent ""^"l 
wants  of  the  individuals,  aud  oflen  very  complex;  which'«i«>n, 
wc  cannot  attribute  to  reason,  without  granting  them  a  db! 
grce  of  foresight  and  of  knowledge,   that  every  one  would 
liMi^te  to  admit.     Neither  can  they  be  attributed  to 
tation;  since  it  appears  impossible,  that  the  individuals  by 
which  they  are  practised,  can  have  thus  learned  them,  and 
yet  those  of  die  same  species  constantly  practice  them  nearly 

o  less  remarkable,  that  the  Thae 
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And  it  is 


'  *  Maparin  Encyclopcdiqup,  February,  JS07,  p.  437. 
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^tions  which  bear  no  relation  to  the  degree  of  orHinirr 
m dp rs landing  are  more  singular,    more   intelligent,    uul 


more  d I >< interested,  in  proport 
ihem  belong  to  classes  of  a.  loi 
else  more  stupid.  It  h  amor 
1-  worms,  that  we  observe  the  ' 
'seems  as  if  instinct  and  rcasoi 


n  as  the  animals  that  eiectitt 
r  order,  and  in  e*cry  thio; 


t  admirable  inslinrts.     It 
!re  two  faculties  uade  in 


compensate  and  supply  the  want  of  each  other  ;  as  oa  otiiei 
occasions  fecundity  compensates  the  want  of  strength  ot 
long  life.  It  is  cren  by  a  due  balance  of  reason,  instiucL, 
and  physical  qualities,  as  acutcness  of  the  senses  or  bodil; 
strength,  that  the  species  are  continued. 

Naturalists  have  Imagined  therefore,  that  animsls  endwd 
with  instinct  perform  their  peculiar  actions  byrirtae  of  ■■ 
internal  impulse,  independent  of  experience,  fa^csig^t, 
education,  and  all  exterior  agcnii ;  In  other  words,  thai  il 
is  their  organization,  which  of  itself  determines  Ihem  lo  act 
thus.  This  conclusion  has  been  adopted  by  almost  all  ob. 
serrers  :  and  if  they  ha.re  diflered,  it  is  only  in  explaining 
the  manner,  in  which  the  organiKation  can  impart  tliis  db 
termination.     The  following  u  one  of  these  hypotheses. 

The  want  or  desire  of  a  certain  action  can  be  oc«tsioni-d 
only  by  sensations,  or  remembrances  of  sensations;  in  a 
word  by  images.  It  is  not  necessary,  however,  that  a  sen. 
sation  should  arise  from  without,  for  every  external  senu. 
lion  ri-qnires  interior  movements  of  the  brain  and  nerves, 
-without  which  it  would  not  have  taken  place:  but  these  in- 
terior movements  may  originate  in  the  organs  themselvef, 
without  any  external  action,  as  is  frequently  the  rase  in  re. 
veric,  and  in  various  diseases ;  nothing  thercfare  prevents 
certain  animals  from  being  so  organized,  that  internal  move, 
mcnts  shall  regularly  arise  in  them  capable  of  producing 
certain  sensations  or  images,  and  Ihat  these  images  shall 
imperiously  determine  tbeir  will  to  certain  artions. 

This  hypothesis  appears  to  have  nothing  in  common  iritli 
^'  tiial  of  innate  ideas,  the  object  of  which  is  only  general  or 
abstract  ideas :  for  they,  w  ho  justly  deny,  that  the  general 
ideas  of  man  arc  innate,  have  never  pretended  to  assert,  that 
man  cannot  have  sensations  from  interior  movements  of  bil 
own  organs,  and  without  the  intervention  of  extemjl  bo- 
dies; an  assertion,  that  daily  experience  would  hate  refuted. 


^^V~  INSTiyCT   OF   AVI-Ultl.  SOI 

Neither  has  U  any  thing  in  common  with  materialism  ;  for,  materiiliua,  ^M 
whatoTcr  idea  we  entertain  of  the  intimate  nature  of  tJie  ^H 

sentient  principle,  we  are  obliged  to  confess,  that  it  expe-  ^B 

rituces  sensations  only  through  the  medium  of  the  brain  and 
nerves. 

Ftnally,  neither  is  it  more  closely  allied  than  any  otiier  otfiulbB. 
■to  fatalism  :  for,  every  action  tieing  determined,  either  by  v 

a  present  sensation,  or  by  the  recollection  of  a  past  sen.  VH 

sation,  or  by  the  hope  or  fear  of  a  future  sensalien,  wlie.  ^| 

ther  these  sensations  bu  external  or  internal  dots  not  alter  ■■ 

the  state  of  ihe  question. 

Mr.  Dtipont  however  appears  to  have  lieen  induced,  to  Mi  Dupont  x- 
reject  e*ery  sort  of  instinct  ipdiscriminatcly,  ehieMy  by  the^"**  instinct. 
fcar  of  splitting  against  one  of  these  rocks. 

lie  begins  by  showing,  that  the  actions  of  animals  of  the  Hii  sysiem. 
higher  orders,  m  quadrupeds  and  birds,  result  from  a  com- 
bination of  e\|)erience  wild  their  corporal  faculties.  In  this 
there  is  no  diiricully,  as  it  is  a  point  on  which  all  naturalists 
are  agreed,  tie  then  endeavours  to  explain  physically  how 
these  animals,  and  children  Ihcmsclrcs,  learn  to  suck.  He 
show.s,  that  several  species  are  capable  of  uttering  sound* 
sufGcicntly  numerous  lo  forn.  i  vir>  complicated  language; 
and  he  asserts,  that  he  has  observed  them  employ  some  of  ^H 

these  sounds  under  circumstances  so  similar,  as  to  learo  ^H 

scarcely  any  doubt  o(  their  aifaching  lo  them  a  fixed  sign!.  ^V 

fication.     Uis  observations  on  this  head  are  very  interesting. 

He  likewise  endeavours  to  prove,  that  various  species  are  Animilt  capa- 
capable  of  improving  their  operations  under  certain  circum- ""'^  "'^  impmra; 
stances:  though  perhaps  the  naturalist  will  object  to  him, 
thai  he  has  sometimes  lahin  dilferent  species  for  the  same 
tjMcics  improved.  Thus  the  architect  b-avcr  of  Canada  is 
not  precisely  the  same  as  the  burrowing  beaver  of  the  Rhine; 
and  ihe  social  spider  of  Paraguay  ii  not  the  same  with  our 
solitary  spiders. 

It  may  be  supposed,  that  the  greatest  difficulty  Mr.  Du-  Diffieulirio 
pont  has  to  encounler  is  in  exuUining,   how  insects  have"'*  ?^  iniecw 
learned  those  wonderfiil  precautions,  with  which  theypro.  ih«u;auD|, 
vide  a  shelter  and  projier  nourishment  for  the  egg,  which 
they  and  somelimes  even  others  are  about  to  lay,  aud   the 
pa^got,  Ibat  is  to  be  produced  from  it ;  though  frequently 
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lliese  inseets  hare  neverseea,  and  aerer  will  lee  Mpta^  4i 

^gy  or  a  gimilar  maggot;  and  the  wants  of  tha  Biaggotlve 

,  not  the  l^Mt  resemblance  to  those  of  the  insect  thai  labavi 

for  tt 


Maiieeor!^^         AmoUg  thousauds  of  instances,  that  might  beaddacdl, 

i^lilii,  Mr.  Dapont  has  chosen  but  one^  that  .of  the  sphex,  orick* 

neumon  wasp.  In  this  he  cannot  1>e  accused  of  having  taksi 

.  an  easy  •example.    The  following  is  its  economj.    Duof 

.  its  existence  as  a  perfect  insect^  it  Htes  entirely  on  flewcn. 

When  it  is  tmdj  to  lay,  it  forms  a  cylindrical  hole  hi  dxpj 

eand,  and  deposits  an  egg  at  the  bottom   of  it.     It  tim 

seeks  on  cabbies  a  small  green  cateKpillar,  on  which  k 

never  pteyed  before;  pierofs  it  with  its  stingy  so  as  Is 

weaken  it  to  such  a  degree,  that  it  may  be  nnalile  to.iflHit 

^.^  the  maggot,  which  is  afterward  to  issnefrom  theegg  andfeed 

upon  it,  yet  not  so  as  to  kill  it,  that  it  may  not  paticfj; 

•  rolls  it  up  in  a  circle ;  and  Ujrs  it  in  the  hole  upon,  the  tgg. 

It  successively  proceeds  in  quest  of  eleren  more  of  ihsse, 

*which  it  treats  in  a  similar  manner.  It  then  doses  th^hofe} 

and  dies*    The  little  maggot  is  hatched,  deTonra  the:tvelfe 

-caterpillars  in  succession,  and  changes  to  a  chrysalis  in  the 

•bole*    As  soon  as  its  final  metamorpho^  b  completed,  it 

issues  from  its  subterranean  abode  a  winged  insect^  to  enjoy 

itself  among  the  flowers,  till  it  is  ready  to  lay,  when  it  re- 

peats  tlie  operations  its  motlier  had  performed. before  it, 

and  with  catcriuilars  of  exactly  the  same  kind. 

£»w  ezpldDtd  Mr.  Dupont  supposes  in  his  explanation,  that  ^perfect 
^tbA  author,  jg^^^^  retains  the  remembrance  of  the  sensations  it  expe- 
rienced  in  the  state  of  a  maggot,  though  its  form  and  organs 
are  totally  changed.  He  must  likewise  suppose,  though  he 
does  not  expressly  say  it,  that  the  sphex  can  afterward  dis- 
tinguish by  the  sight*  the  caterpillar,  and  the  sand,  of  which 
•it  acquired  a  knowledge  only  by  feeling,  and  this  by  its  an- 
cient feeling  of  a  maggot;  for  the  maggot  is  blind,  it  Utcs 
«>  under  ground,  and  when  it  there  becomes  a  winged  insect 

the  caterpillars  are  devoured.     Lastly,  Mr.  Dupont  darei 

4      ■ 

*  This  is  not  necessar}' :  it  may  distinguish  them  by  the  smell,  or 

^  in  some  other  vay;  for  it  by  no  means  follov^-s,  that,  because  mao 

has  only  five  senses,  an  inject  has  no  more..    W.  N. 

not 
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not  admit,  that  the  sphex  foresees  the  egg  it  la)'5  wiU  pro* 
ducL-  a  luaggol,  and  will  hare  Qued  of  all  it  proTides  for  iti 
scconlinfj;  to  bim  it  does  this  merely  for  amusemeat,  in  imi- 
totiog  what  it  perceived  in  its  infancy. 


Obsenatians  on  the  Sulphurous  Acid;  bt/  Mr.  Planchi. 
Read  to  Ike  Hooieti/ of  Pkarmaci/,  Noj:ember  the  ISlli^ 
1806  •. 

JVIr.   Bf:RTIIOI,LET  made  known  severtl  remarkable  Ch.np-i  pw 
proptrrlies   of  sulphurous  acid,  in  two  cicellcnt  Memoirs,  ^"^y/^J-^^ 
read  (o  the  Academy  of  Sciences  id  1782  and  1789.     In  thcj^irupof 'wleM 
year  1796,  Messrs.  Fourcrny  and  Vauqneiin  read  a  "inch  ^^jj^^j, ' 
nore  extensire  memoir  on  the  same  subject  at  the  Institute, 
in  which   they  gave  a  mure  complete  history  of  this  acid, 
and  of  its  dilferent  combinations. 

I  hare  considered  with  great  attention  the  labours  of 
these  learned  chcinists,  but  among  their  numerous  expert- 
ineuts  I  do  not  lind  any,  which  actually  relate  to  the  object 
of  my  present  investigation;  the  changes  that  liquid  or  ga- 
aeous  Eulphurons  acid  occasions  in  sirup  of  violets  reddened 
by  different  acids,  and  the  contrary.  This  property  of  the 
tMlphurous  acid  I  am  more  eager  to  make  known,  as  It 
may  furnish  matter  for  interesting  reflections  on  the  theory 
of  ueids  in  general. 

The  sulphurous  acid  I  employed  in  my  experiments  was  The  icid  pre* 
prepared  by  decomposing  very  pure  sulphuric  acid  by  means  P".      J  ...h 
of  mercury  equally  pure.     In  its  preparation  I  followed  mercury, 
the  process  of  Berthollet.     My  sirup  of  violets  was  of  a 
very  fine  blue,  without  any  mixture. 

Experiment  1 .      ijintp  of  violets,  diluted  with  eight  parts  Restored  tt 

of  distilled  water,  and  coloured  red  bv  nitric,   mnriatic, '''"*'']" '' 

'  been  chuini 
flulphnric,  phosphoric,    or  acetic  acjd,    resumed  iti  blue  icd. 
colour  on    the  addition  of  liquid  sulplnirous  acid.     The 
colour  was  nut  quite  so  intense  indeed,   as  before  it  wai 
changed  red,  but  it  had  no  mixture  of  the  tatter  colour. 
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Iteddened  igiin     E.rp.  t.    The  acids  above  mentioned,  added  bjr  little  isj 

bj^UwoiBoi      little  to  the  blue  liquor,  restored  ils  former  r«d  colour  im. 

mediately ;  the  acetic  acid  excepted,  the  action  of  vhicb 

»wa^  sloxer  by  a  few  minuteii,  and  it  required  to  be  addtd 
in  a,  prf^tty  considerable  quantity. 
Ejtp,  3.  Sirup  of  violets  diluted  with  a  similar  quantity 
of  water,  and  coloured  red  by  oxalic,  citric,  tarUron»,  ud 
acetous  acids,  had  its  blue  colour  equally  restored  hf 
addiugafuw  drops  of  liquid  sulphurous  acid:  bat  or  the 
subsequent  addition  of  these  adds  they  enhibiled  ism 
peculiar  properties,  which  1  shall  proceed  to  mention. 
QMlicacid.  I.  The  oxalic  add  in  a  small  dose  produces  At  Rnt  no 

change.     It   must  be  added  in  considerable   quantity,  ta 
maltc  the  liquor  assume  a  violet  hue;  and  scveraJ  honis 
elapse,  before  it  resumes  its  red  colour. 
TiiUrou),  3.  The  tarfarous,  citric,  and  acetic  acids,  miTctl  in  any 

iou>.'  proportion  with  the  blue  liquor,  cannot  again  make  it  rod^ 

even  though  it  remain  exposed  to  the  air  for  twelre  hours. 
The (ulphuroui  3.  In  these  three  eipcriments  the  blue  colour  continues 
Kid  contu.ua  ^^  decrease;  which  indicates,  that  the  sulphurous  acid  still 
colour.  enjoys  its  property  of  destroying;  colours,  notwithstanding 

the  excess  of  the  other  acids.     All  these  experiments  were 
made  in  glass  vessels  open  to  the  air :  but  it  was  nL-cessary 
to  ascertain,  whether  this  agent  had  any  influence  on  the 
'  colour   of  the  different  mixtures;  for  which  purpose  t.^^— 

pealed  the  same  experiments  in  bottles  closely  stopped,  ^f^M 
operating  as  quickly  as  possible.  j^^^ 

Erjicriincfita  matte  in  slopped  Bolllcs. 
Exclusion  of  air      Exp.  4.      Into  nine  Hint  gloss  bottles  nith  stopples  I  pat 
theiriW^f  !he  ''■'■"P  ^^  violets  diluted  with  wafer  as  above,  and  reddened 
■idphuiDusiciii,  by  the   same  acids,  and  licketid  them.     Into  each  phial  i 

dropped  liquid  sulphurous  acid,  till  the  blue  colour  was  re. 

stored,  taking  care  to  shake  tliemixturc  well  after  each  drop, 

fftnd  observe  the  change  inducedfin  its  colour.  This  I|did  with 
all  the  nine  phials  in  succession  ;  and,  stopping  them  as  I 
did  it,  I  left  them  at  rest  for  tix  hours.  In  this  spaoe  of 
time  I  observed  the  blue  had  lost  a  little  of  its  intensity, 
witlxiut  being  aflccled  with  any  tinge  of  rtd. 

to I'tomteot       ^^'  ^*     ^  ^^^  ''*^'  "  "*°"°^>  wi";"":r  the  acids  em- 
ployed 


Ol(  IVLTHUIlOtJ   ACtD. 

ployed  ill  the  preceding  experiments  hail  equally  tlie  pro- ^'^'O' 
perty  here  uf  reddening  the  sirup  of  viulels,  that  had  heeo 
rendered  blue  by  the  sulphurous  acid,  and  the  following 
were  the  results. 

With  the  nitric,  muriatic,  sulphuric,  and  phosphoric 
Sfids,  the  bine  liquor  changed  to  a  Tinous  red : 

With  die  acclic,  to  a  light  violet : 

With  the  oxalic,  to  a  pale  rose  colour; 

With  the  tartarous,!.  citric,  and  acetous,  mixed  in  a  rery 
large  proportion,  there  was  no  tint  of  red,  but  a  remark, 
■hlv  diminution  of  the  intensity  of  the  blue. 

ExperimenU  idlh  Sulphurous  Avid  Gas. 

Exp.  6.     It  is  well  knom),  that  the  sulphurous  acid  inEi 
the  state  of  gas  acts  with  much  more  energy  than   in   the"" 
liquid  statu.     Accordingly  I  was  di-sirbut  of  examining  its 
action  on  sirup  of  violets,  diluted  as  before,   and  changed 
Md  by  the  same  acids.     I  disposed  my  apparatus  exactly  in 
tke  same  manner  as  for  preparing  sulphurous  acid.     As 
aoon  as  the  second  phial,  three  parts  filttd  with  distilled 
water,   was  saturated,  I  opened  a  communication  betweea 
it  and  a  third,    6lled  with  a  mixture  of  water  and  sirup  of 
violets  reddened  by  sulphuric  acid.     A  few  bubbles  of  the 
sulphurous  aiid  gas  were  liuliidenttD  restore  the  bine  colour 
of  the  liquor.     To  this  I   sitbtlituted  another  phial,  filled 
with  a  similar  mixture,  encept  that  it  had  been  reddened  by 
a  different  acid :  and  thus  I  continued,  till  mixtures  red- 
dened by  all  the  acids  mentioned  in  the  lirst  experiment  had 
been  subjected  to  the  action  uf  tlie  gas.     I  did  not  obscrre  It  Hi  nnt  ap- 
any  very  sensible  difference  between  them ;  but  it  appeared  ^^^'j'^''"*** 
to  me,  tltat  the  colour  was  less  weakened  by  the  sulphuroni 
acid  gas,  than  by  the  liquid  sulphurous  acid. 

The  slight  difference,  however,  may  have  depended  on 
Ibe  gveater  quantity  of  coloured  liquor  in  the  latter  ex. 
perimepts,  and  Ihe  facility  with  which  the  effects  of  the 
gat  could  be  observed,  and  its  action  governed. 

These  experiments  repeated  with  sulphurons  acid  obtain- Thr »cid  pre- 
«d  by  the  medium  bl  charcoal,  or  that  of  sugar,  afforded  fe^!^,'"^'^' 
similar  results.  acted  ihcwii.t 
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friw  qufittWnt.  ^  fl^  following  p^i;Ee  qoostioiis  are  proposed  for  the  yeir 
Phosphoretcent  1809.    A  coosiderajUe  number  of  subitaiiceg,  under  4iSam 
tubitaoces.        ent  circamatances,  diffuse  a  phosphorescent iight|  mofe  or 
less  riyid,  and  more  or  )ess  durable.    Such  are  the  fln^  of 
Jlmc,  ai|d  some  rarieties  of  phosphate  of  lime,  when  thrown 
Jki  pow4er  pn  a  heated  body ;  the  Bolognian  photphonif, 
when,  after  haying  been  exposed  to  light,  it  is  cdried  intp 
a  dark  place ;  certain  sulphurets  of  zinc,  when  nibbed  with 
a  hard  substance,  or  eren  with  a  quill;  rotten  wood,  cer. 
,    ^lain  fishes,  and  other  animal  substances  approaching  to  pu- 
l;refaction,  when  in  the  dark ;  &c.    The  Class  of  Mathoi- 
fPatioal  an^J'hysical  Sciences  therefore  propose  as  the  sub- 
ject-of  the  physical  prize,  which  it  will  adjudge  in  the  pub. 
(lie  meeting  of  the  first  Monday  in  January,  1809,  the  foL 
lowing  question. 

L  ^^  To  ascertain  by  experiment  what  relations  subsist  be. 
/tw.een  the  different  modes  of  phosphorescence,  and  to  what 
Xsause  every  kindvOf.it  is  owing,  excludiojB^  from  th&  eiami* 
•jMtioo  the  phenomena  of  this  class  that  are  obserred  in  lir* 
•ing  animalf." 

i  The  prize  will  be  a  gold  medal  of  the  value  of  3000  fr. 
^1^5/.) ;  and  the  papers  must  be  delivered  at  the  secretary's 
.office  before  the  Jst  of  October,  1808. 

The  term  of  the  following  question  is  prolonged  from  the 

dlst  of   March  to  the  1st  of  October,  1807,  in  conse. 

q^ence  of  the  change  made  in  the  period  of  the  annual 

jHieetings,  which  will  prevent  a  decision  on  .the  papers  from 

taking  place  before  January. 

Hibernation  of'     ^  '-^^  determine  by  anatomical  and  chemical  observations 

animals.  and  c:(perimen  ts,  what  are  the  phenomena  of  the  torpklity, 

ithat  certain  animals,  such  as  marmots,  dormice,  ^c,  ez» 

perience  during  winter,  with  respect  to  the  circulation  of 

.the  blood,  respiration,  and  irritability ;  and  to  investigate 

the  causes  of  this  sleep,  and  why  it  is  peculiar  to  those 

animals." 
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Messrs.  Bosc,  Silrestre,  and  P^Hsot  tie  Beauvois  hare  New  memben 
been  dec  led  members  of  the  inalitiitc.  Mr.  de  BeauTois,  ?^J.,*j*'*°^^ 
who  Eucreeds  Mr.  Adanson,  merited  his  success  by  his  tra. 
*e1s  in  AMca  and  America,  the  fruits  of  which  were  tho 
Floras  of  Onerra  and  Benin,  already  published,  aiid  that 
of  the  United  Staler,  which  he  is  preparing  for  the  press, 
as  well  as  by  researches  concerning  the  cryptogamia  class. 
These  researches  have  not  only  furnished  descriptions  of 
new  species  and  (genera,  bnt  more  pariicularly  a  system  of 
the  fecundation  of  mosses  aod  rausbiDonis,  of  which  we 
shall  give  a  brief  outline. 

Amid  that  dust  of  the  cap^nles  of  mosses,  which  Hedwig  Besmoii'i  if- 
considered  as  the  seed,  it  a  kind  of  niidens,  or  little  axis,  ,,,^^t[Qg^ 
more  or  less  swelled,  called  by  botanists  the  columella,     in  aiaswa, 
tbb  nothing  has  been  obseneil  but  a  parenchyma,  more  or 
less  cellular ;  and  so  it  is  represented  repoai«dly  by  Hedwig, 
In  this  Mr.  de  Benuvois  says   be  has  perceived  Tery  small 
grains,  which  he  believes  to  be  the  true  seeds;  aod  the  other 
dust,  that  hlls.  the  capsule  around  it,  he  sapposcs  to  be  the 
pollen.     When  the  capsule  is  ciliated,    the  setK  by  their 
notion  compress  the  pollen  against  the  seeds,   to  fecundate 
tbem,  at  the  moment  when  they  are  about  to  escape. 

With  respect  to  mushrooms  his  opinion  is  similar.     The  mid  of  i 
mollitude  of  little  grains,  or  dust,  spread  over  the  gills,  or""""^ 
other  parts  of  some,  and  included  in  others,  as  the  lycopcr. 
dons,  which  hare  been  supposed  to  be  seeds,  are  according  1 

to  hin  the  pollen ;  which  in  the  Eanie  manner  fecundates  tlie  '1 

true  seeds,  that  arc  contained  within  the  gills,   or  part  co-  * 

lerod  wilJi  this  pollen,  just  as  they  burst  from  these. 

In  consequence  of  this  opinion,  Mr.  do  Beauvois   has  New  nunc  of 
taken  the  liberty  of  substituting  the  term  Ktheogamia,  or''"*'*'*' 
uncommon  fniciilicalion,  to  that  of  cryptogamia,  to  which 
thp  class  is  equally  entitled,   even  on  his  own  hypothesis, 
and  whieh  is  certainly  more  scientific. 

Part  of  his  Prodrome  iFJElheagamie  is  published,  in  Prodromu 
which  he  has  announced  his  distribniion  of  thp  mosses.  In  J,*",^'^"*'"^ 
this  he  has  some  claim  to  impartiality;  for  while  in  forming 
hJti  genera  he  rejects  the  sexual  organs  of  Hedwig,  he-takes 
no  account  of  the  columella,  which  he  considers  ils  the  pistil. 
.  2a  the  tecond  part,  which  is  about  to  appear,  he  has  re- 
duced 
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diicrf  the  number  of  genera  of  the  mushrooms  to  sii^ 

which  lie  distributes  into  sii  orders. 

S«dtor  the  pa-      la  a  subsequent  eneay  he  averts,  th&thehas  seen  oa  jtMlf 

jasliic  fimgi       plants  particica  a|ipearing  to  him  similar  to  the  seeds  of  pi. 

the  epirteriiii*    rasitic  fungases,  that  arc  accustomed  to  unfold  thenurlni 

g.af  planti.  in  the  substance  of  the  plants,  underneath  the  epidentrli: 

■  and  hence  he  concludes,  in  opposition  to  Mr.  Candolle,  ttit 

■  thcsa  grains  pass  through  the  epidermis,  to  lodge  themstlTa 
beneath  it. 

Mushroom?  in-      He  treats  more  largely  on  certain  mushrooms,   that  grow 
*^irf  iT'  ^'^^y  liy'^fs  from  the  top  downwards,  contrary  to  other  vegl. 
tables.     This  obserraiion  is  not  new ;  but  his  opinroB  p; 
for  he  considers  each  layer  as  a  new  mushroom,   prodaed 
from  the  seed  of  the  layer  aboTe  it. 
Tberaphiaof        He  has  likewise  shown,  that  the  flowers  of  the  raphia^f 
J^|jff"'""Owerra  differ  too  widely  from  those  of  the  sago  tree  of  the 
Inc.  Muliiccas,  to  eontinne  them  in  the  same  genu;  of  palms. 

Mr.  deCan-  An   unsuccessful    competitor  of    Mr.   dc    Beauvois   wu 

Mr.  de  Candolle,  who,   though  youug,   has  distinguished 
himself  in  vegetable  physics,  as  ircij  as  in  other  branches  of 
Action  of  anifi  botany.     Among  hi.i  labours  may  be  particularly  noticed  his 
plaiiti     '*'       obserrationson  the  action  of  artificial  liglit,  whicli,  uperstnij 
af  first  imperceptibly,  at  length  effects  a  total  change  in  the 
Produeiionof    ha  bits  of  vegetables:  on  the  cortical  pores;  on  Ihe  prodne. 
ehciK"  ^  ''      ''*'"  "^  ojiigen  gas  by  green  lichens,  which  has  been  denied. 
The  mUtretoe    but  the  reality  of  which  he  has  proved:  and  on  tlic  vegett> 
*^'^^"'''     'ftonof  mbtletoe,  which  really  attracts  the  sap  of  the  apple- 
tree,  but  cannot  draw  up  water,  in  which  it  is  directly  inu 
mcrsfd;  a  fact  of  importance  with  respect  to  the  cause  o( 
the  ascent  of  the  sap  in  plants. 
Faruitlc  fun-         Mr.  Candolle  presented  three  memoirs  to  the  class  on  tbc 
'"*"'  occasion.     The  lirst  was  on  those  para^iitic  funguses,  Ibst 

develop  themselves  beneath  the  epidermis  of  plants,  Ml 
cause  several  fatal  diseases,  as  the  blight  in  com.     (Sw 
Journ.  vol.  X.  p.  2^5.)     It  has  been  supposed,  (batlka 
seeds  of  this  plant  were  introduced  through  the  pores  oflbt 
Their  Keds  in-  epidermis :  but  as  coloured  liquids  traverse  these  pores  with 
pUnuVihe     •'■ffi'^i'^.^i  ^"^   simple   application  does   not  inoculate   the 
roou  plants  with  these  diseases,  he  conceives  the  seeds  to  be  io. 

troduced  by  the  roots  with  the  nutritious  Juices,  &nd  cirnu 
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htc  wilb  ihem  till  they  arrive  at  places  luifnble  for  thfii 
deiclopt^nicnL  He  compares  them  in  this  respect  lo  intes- 
tinal worms,  whirh  can  subsist  only  within  the  bodies  of 
otlier  animals.  From  tins  theory,  and  the  observation,  thyt 
each  parasitic  fungHs  is  capable  of  bi-ing  propagated  only 
in  plants  of  the  same  faintly,  he  dediires  rules  of  which  the 
fttrncr  may  avail  himself  to  avoid  the  coutagiun.  Eighty.  '^"''  ""^ 
four  spcrips  of  these  fungi  were  already  kiionn,  and  Mr. 
Candolle  has  added  more  than  a  hundred  to  the  number. 

In  a  memoir  on  algx  he  has  shown,  that  these  marine  AIjjk. 
plants  have  no  true  roots  ;  that  thsrc  is  no  trace  of  vessels 
ia  thrir  organization;  that  their  whole  surfdcc  absorbs  mois. 

i.     tare;  and  (hat  the  greener  (hey  arc  the  more  oxigen  gas  is 
•itricaled 'from  them  by  light       He  adds,   that  the  little 

b    grains,  hitherto  considered  as  their  seeds,  arc  merely  rap- 

I  Bales,  and  contain  seeds  much  smaller,  enveloped  with  a 

■  viscous  matter,  which  fisea  them  where  they  are  to  grow. 
«■  Another    unsuccessful    competitor  was   Mr.    du   Petit.  ,^1  P^;'i^ 

■  Tbonan,  who  resided  a  long  time  in  the  isles  of  France  and 

II  Bourbon,  and  visited  Madagascar.     He  has  begun  to  piib- 

■  lisb  a  Flora  of  these  places,  rich  in  singular  plants.     IlisTh-ugo  ire* 

■  obsemtions  on  the  germination  of  the  c^cn,?,  or  sago  *■*",  (,"'^,"^1,^  '  (jj^^ 
e  vbich  some  have  considered  as  a  palm,  others  aj;  a  fern,  and ihsfenu. 
m  hare  convinced  him,  that  it  ought  to  constitute  a  separate 

■  familyj  equally  distinct  from  both. 

P        Mr.  Vuntenat  has  published  the  30th  number  of  his  Gar- 

»  den  of  Malmaison,  but  ill  health  has  obliged  him  to  take 

I'  wme  respite  from  his  labours. 

In  Mr.  de  la  Billardierc's  33d  number  of  his  Flora  of  Afmlti 
New  Holland,  hedcsctibesatrceby  the  name  atherospcrma,  ^nnotii^^ 
which  he  considerji  as  belonging  to  the  family  of  ranunculi,  giowoigin 
tbat  may  probably  become  useful  in  France.     Its  nuts  have  '■™''^ 
the  taste  and  smell  of  nutmegs,  and  it  appears  capable  of 
enduring  the  climate  very  well- 
Mr.  von  Humboldt,  and  his  fellow  traveller,  Mr.  Bon.' 
pland,  continue  the  publication  of  the  plant;)  they  ohservecl 
in  South  America.     The  genus  melastomi  alone  furnished 
tbem  with  so  many  new  species,  that  they  might  hate  filled 
A  separate  work  ivith  ihcm. 

Tbcj 
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Tlw  oondor.  They  hare  not  less  enriched  the  science  of  zoologj.  Tb 
condor  has  nerer  before  been  so  accnratelj  described.  Ill 
size  has  been  much  exaggerated.  1 1  scarcely  exceeds  a  ttefae 
(3  feet  3  in.)  in  height,  or  three  or  four  in  spread  of  wiig. 
Its  general  colour  is  blackish  brown;  and  round -ilie  low 
part  of  the  neck  is  a  collar  of  white  feadiera*  The  nak  ii 
distinguished' by  a  fleshy  crest  on  the  top  of  the  head^  aad  t 
white  spot  in  the  wing. 
Electrical  ed  of  They  likewise  made  some  curions  obserrationB  am  Om 
sunoMii.  gymnotus  elcctricus.     In  the  water  it  is  capable  of  gifi^ 

such  a  shock  to  a  horse,  as  to  stun  it,  to  that  it  Halle  dowiy 
and  is  in  danger  of  being  drowned.  Mr.  ron  HombeUt^ 
putting  both  his  feet  on  one  just  taken  ont  of  the  waler, 
felt  an  acute  pain,  that  did  not  entirely  go  off  the  whair 
day.  Slighter  shocks  induce  a  peculiar  trembling,  a  kiai 
of  twitching  of  the  tendons,  diflfcrent  from  those  of  eos- 
mon  electricity.  The  pain  is  more  like  that  prodaced  bf 
gaWanizing  a  wound.  « 

Mr.  Tenon  has  given  an  important  continaatioa  of  hit 
Memoirs  on  the  Dentition  of  the  Horse. 
Foml  rcmainf  Mr.  Cuyicr  continues  his  inquiries  concerning  the  aol* 
of  lost  animals.  |Q2tls,  that  appear  to  have  been  destroyed  by  some  rerolo. 
tions  of  the  globe.  Ho  has  described  five  in  the  last  half 
.Gcnu.9  masto-  year,  all  of  the  genus  mastodontes  :  the  characters  of  which 
dontcs.  ^jj.g  ^Q  iiQ,yQ  tusks  and  a  proboscis,  and  their  grinders  far- 

nishcd  with  conical  protuberances  arranged  in  pairs.  In  the 
plaster  quarries  of  Montmartre  a  skeleton  of  one  of  the 
species  described  by  Mr.  Cuyier  has  lately  been  dug  ap 
xiearly  entire. 

B«auToU*s  io-        Mr.  dc  Beauvois  has  published  the  third  number  of  his 
i#ct% 

insects  collected  in  Africa  and  America. 

Mr.  Vauquelin  has  instituted  an  accurate  analysis  of  flii 

iron  ores  of  France,  their  products,  the  fluxes  employedy 

and  the  scorix,  with  a  riew  to  ascertain  the  causes  of  tbe 

Ivott  rendered     defective  qualities  of  the  iron.     These  he  attributes  to  re- 

^)rtbych%mc  ^i^^^s  of  chrome,   phosphorus,  and  manganese.     He  ob- 

phosphorus,       srrves  too,  that  this  compound,  sublimed  in  the  famaoes^ 

ao  manganese.  ^^^^  much  rcscmblaece  to  that  of  the  stones  that  harefaDeo 

from  the  atmosphere,  except  that  these  contain  nickel  also; 
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and  he  concdtes  it  not  impossible,  ih^t  the  particles  carried 
vtp  from  our  furnaces  may  contribute  in  some  degree  to  their 
formation. 

Messrs.  Descotils  and  Hassenfratz  too  have  been  examin-  Sparry  iron 
ing  the  sparry  iron  ores ;  and  the  former  ascribes  the  infu. 
tibility  of  some  of  them  to  magnesia,  which  the  latter  de. 
nies.     Mr.  Leli^Tre  has  described  a  mineral,  that  has  been  A  carbonate  of 
hitherto  confounded  with  the  iron  spars,  which  he  finds  to  founj^^j^^ 
consist  of  more  than  half  oxide  of  manganese,  near  onetbeiii« 
third. carbonic  acid,  only  eight  per  cent  of  iron,  and  two 
and  half  per  cent  of  lime.      He  has  likewise  described  a 
ftone,  which  he  found  in  the  island  of  Elba.     This  con* 
tains  more  than  half  oxide  of  iron,  a  little  oxide  of  man. 
ganese,  and  the  rest  is  silex  and  lime.      Its  crystalline  nu. 
dens  is  a  prism  with  a  rhombic  base,  its  colour  black  and 
opake,  its  hardness  a  little  inferior  to  that  of  feldtspar,  its 
apecific  grayity  4.     Mr.  L.  has  named  ityinite^  from  one  of  Yenitc^ 
the  most  memorable  events  of  this  century.     [From  the 
battle  of  Jena  we  presume ;  a  mode  of  composing  new  names, 
in  which  we  trust  ho  will  be  followed  by  few  of  the  real 
friends  of  science.] 

Mr.  Baraillon  having  discoyered  some  ancient  pewter  Ancient  prvter. 
vessels  in  digging  among  the  ruins  of  the  Roman  town  of 
Ncris,  near  Montlu^on,  they  were  analysed  by  Mr.  Anfrye, 
inspector  generd  of  assays  at  the  mint,  and  found  to  con. 
tain  thirty.fiye  per  cent  of  lead. 

To  the  different  modes  of  freeing  alum  from  iron  Mr.  Se.  Method  of  fre^ 
cnin  has. added  another,  founded  on  its  difTcrencc  of  solu- !"^  **H™  fr** 
bility  when  contaminated  with  iron,  and  when  pure.     By 
dissolving  sixteen  parts  of  common  alum  in  twenty. four  of 
water,  and  crystallizing,  he  obtains  fourteen  parts  of  alum  • 

as  pure  as  the  Roman,  and  two  nearly  the  same  with  that 
of  Liege,  This  process  might  be  adopted  in  the  first  in« 
stance  in  manufacturing  alum,  so  as  to  enhance  its  value 
one  third. 

It  b  known,  that  count  Rumford  adheres  to  the  old  the-  Heatavikttoi^ 
ory  of  heat  being  simply  a  vibratory  motion  of  the  particles  "'^^i®'^  * 
of  bodies.     As  a  strong  objection  to  this  has  been  adduced 
the  production  of  heat  by  condensation,  as  if  some  sulu . 
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•cnvTinc  Hiwi« 

•<aac9  were  mechtDicallj  preiaed  out  of  Ae  pont  of  bo&i 
thus  diminithed  in  balk.  In  answer  to  tUe  he  hai  thowi, 
lliat  some  cases  of  condensation  are  accompanied  hjia 
prodnction  of  cold.  Thas  solutions  of  seFeral  salts,  bdag 
mixed  with  pare  water,  lose  at  tlie  same  time  both  balk  sal 
heat  The  generation  of  cold  by  dissoWjiig  salts  is  a  wdU 
known  phenomenon,  and  has  been  ascribed  to  the  necessitf 
of  a  solid's  absorbing  heat  when  it  is  convefted  into  a  UqaU; 
bat  here  this  explanation  will  not  appTjr,  as  tiie  solid  is  si- 
ready  dissolfed,  before  it  is  mixed  wifli  flw  watec 

Connt  Rnmford  has  likewise  made  a  Tsry  happj  appfies- 
tion  of  the  process  of  heating  water  by  steam  to  tike  maai. 
factaring  of  soap.  He  has  succeeded  in  boiling  soap  to  s 
proper  degree  by  its  means  in  six  hoars,  which  in  the  com- 
mon mode  requires  sixty.  He  conodres,  that  tiiis  sariag 
of  time  is.  partly  owing  to  the  concossioils  ^Ten  to  the  mix- 
ture of  oil  and  lie  by  die  heated  Taponr  forced  into  it,  and 
there  suddenly  condensed. 

He  has  also  made  a  new  improTcment  in  boilers  for  heat- 
ing.or  eraporating  liquids.  This  consists  in  a^Uing  to  their 
bottoms  sereral  tubes,  which  descend  into  the  flame,  so  u 
to  be  surrounded  by  it  on  all  sides;  thus  incceasihg  the  sur- 
face of  the  bottoni,  without  adding  to  its  fiimeter. 


(In  our  next  voe  shaU  give  an  aceowU  of  ike  TVamadumf 
of  the  Mathematical  Division  of  the  Ckui.) 


Correction* 

The  Camera  hadda  described  in  our  Journal,  No.  71, 
p.  1,  is  sold  not  only  by  Mr.  Nkwmait,  but  also  by  Messrs. 
P.  and  G.  Dollond,  St  Paul's  Chmrdi  Yard. 
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J[>etcripiion  of  a  Matklnefor  Mluraiingwtd  eomi 

niver  uiih  otktr'Subitaneesy  ^tfCoiuiESPONDEni.  V 

SIR, 

HE  difficulty  and  tcdioasness  of  the  prdcess  of  comblo-  Combinatioa  of 
Ing  pare  mercury  with  mudlaginoui  or  fat  sajbitanoji  by  jn«r^'ury  with 
tritaration  with  a  pcstic  and  mortar^  to  ai  lo  bring  it  -to  ^  tcdioui. 
that  state  of  extreme  diTlsioa,  in  which  alone  it  can  exert 
all  its  efficacy  as  a  medicine,  are  well  known  j  on  accoimtMetnt  of  acc«< 
of  which  some  have  recommended  the  use  of  a  small  q^^n-j^^^'^^^"^ 
jtk^^f  iofrers  of  sulphur,  or  of  snlphorctted  oil,  others 
that  of  rancid  fat»  each  of  which  operates  by  its  chemical 
action  on  tfm  mercery,  and  so  far  is  at  yariance  with  tb3 
original  iettiption.     In  forming  mercurial  plasters  the  use  Hence  meroi. 
of  some  sm  substance  as  sulphuretted  oil,  or  ^urpeniine,;^^^}j]|^^^^ 
Iws  been  found  particularly  necessary ;  and  owing  to  tl^K|^Tft. 
perhaps  less  bencQt  has  been  deriTcd  from  them,  than  thiK 
practitioner  has  expected.     I  trust  therefore  an  account  of  Machine  for 
A  machine,  contrived  to  produce  the  eflect  Tery  speedil j,     '**'P®^ 
and  with  little  labour,  may  not  be  noacccptable  to  many  of* 
yonr  readers.  ,.,: 

The  apparatus  consists  of  a  piece  of  cast  iron,  A,  P)ate^^**^P^^  o^ 
IX.  Fig.  1.  about  two  feet  long  and  four  inches  wide,  cuiw  3^ '^^^*'**^" 
ved  so  as  to  form  a  si'guient  of  a  circle  of  four  feat  radius*. 

Vol.  XYIL— Sufplsmil^t.  Y  Per* 
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Doieription  of  Perpendiculvly  to  each  tide  of    this  M^ciit  It 
tliBippMinB.   additioMl  pieM  of  iron,  B,  bj  screws  orothwwbe; 
another  piece  at  rach  end,  C,  D,  iocliolng  in  the 
of  the  radius  of  tbe  circle;  so  as  to  itand  above  it 
four  iDctie^,  and  form  a  box  or  trough.     This  ni»Y  b« 
to  stand  on  Ipgs,  or  be  fi^ed  terurely  in  anj'  ttoiple  fi 
at  a  height  moat  conTcnimt  for  the  person   that  works 
attends  the  machine. 

A  wrought  iron  pallet,  E,  is  to  be  fitted  accurately  iaW 
Hie  box,  reaching  from  one  side  to  the  uthi-r,  allowing  it 
Mily  sufKcient  sjiacc  t«  work  easily  bu>.kw{trd  aud  forwud. 
Tbe  lower  and  of  the  palii;!  is  to  be  maJi:  lu  fit  tbe  botua 
of  the  box;  but  its  lower  edgts  mn^t  be  lounded  off  GOt> 
ridcrably,  so  as  to  rUe  over  the  matter  in  the  box,  and  aet 
drive  it  all  before  it.  Its  shape  Is  more  particularlj'  um  at 
Pigs.  3  and  3,  which  arc  on  a  somewhat  lai^er  Ac»le,  i'^t 
lieing  tbe  front,  and  Fig  3  thi^  tide  view  of  it. 

nil  pallet  is  to  be  affixvd  to  the  end  of  a  vertical  aWt 
cr  rod,  F,  meuarin^  faur  feet  Trom  the  extremilj  of  (he 
pallet  to  the  piTOt,  U,  on  whlchit  turna.  Tht:  top  of  Ha 
rod  may  be  secured  by  working  through  a  chaff  BOrilcih 
which  viU  allow  it  to  mote  backward  and  forward,  bat  ait 
admit  any  lateral  motion. 

The  piece,  H  I,  In  <rhich  this  mortice  is  made,  b  find 
to  a  cross  piece  between  the  uprights,  K,  L,  Fig.  5;  oos 
«f  which  only,  K  K,  is  seen  in  (bis  tlew  ;  and  a«  tUi  erm. 
piece  moves  on  a  pivot  at  each  t-nd,  though  it  is  prerwtal 
from  mofing  horizontally,  it  is  conSued  vertically  only  bf 
a  weight  at  the  extremit)  i  which  weight  may  be  greater  or 
Jess,  according  to  the  degree  of  pressure  or  frictioa  le- 
q^ed.  Instead  of  the  weight,  a  wooden  or  other  sprtof 
■ight  be  made  to  art  on  the  head  ot  the  shaft  at  G  j  bat  !■ 
general  a  weight  will  be  found  preferable. 

The  pUlct  is  set  in  motion  b}-  means  of  a  rod  M;  OM 
Mtrcmity  of  which  is  attach-d  to  the  vertical  shaft  at  F^ 
«hk;re  it  works  on  a  pin ;  tL:  other  by  coupling  brasHs  to 
tht  crank,  N,  in  the  axii,of  a  lly  wheel,  O.  A  perpe»> 
dlcnlar  vk.,  »i  these  parts,  with  the  same  letters  of  rele. 
reace,  in  given  at  Fig.  S,  The  pisce  where  the  rod,  M,  ta 
attached  to  tke  vertical  shaft,  F,  aust  be  so  proportioned 


Apr*R»ii«  FOB  TumiiATtirG  mxrcvry,  &c 

%>  the  throw  vf  tlic  cranli,  tbat  at  every  rcTolntUin  of  the 
whci:l  the  pallet  shall  move  backward  atid  forward  throDjfh 
the  whulv  I'xtcnt  of  the  box;  to  which  a  cover  may  be 
lilfed.  4iih  a  loDjjttudinal  aperture  infficient  Tor  the  shaft, 
as  shown  *t  Fig.  4. 

The  mercury.  anJ  the  composition  with  wliich  it  is  in-  Mode  In  wTiich 
t«Ddi;d  tu  be  ihUinI,  being  placiHl  in  the  b»x  or  trough,  half"  "^ 
en  oDC  siilc  of  the  pallet  standing  in  the  middle,  aud  h^lf  on  ^_ 

the  other,  the  tly  wheel  is  to  be  turned  by  its  handle,  P,  ^^| 

&«  in  common  operationg.     A3  Iodj^  as  the  mercury  remains  ^^M 

in  a  fluid  state,  by  its  gravity  it  will  follow  the  pallet  to  the  ^^H 

centre  of  the  box  ;  and  as  some  portion  will  mix  with  tbs  ^^M 

compa«icion  at  every  turn,  the  whole  will  soon  be  coiiki  ^^M 

K*tiy  blended  together.  ^| 

Iliis  Apparatus  is  particularly  adapted  for  combining  PinimMf 
Kury  with  a  composition  of  sufficient  tenacity  to  form  'uj-i^'^il^""" 
piaster,  which  cannot  be  done  directly  in  the  common 
1  Wky;  so  that  it  is  necessary  first  to  subdue  the  quicksilver 
with  turpentine,  or  sulphuretted  oil,  and  then  to  mix  ft 
«ith  a  planter  previously  melted.  But  with  tlUs  apparatus 
Iht  plaster  is  softened  by  the  heat  generated  by  the  friction, 
mud  th«  power  is  sufficient  to  mix  tfcemcreurywith  it  directly; 
•nd  this  both  intimately  and  speedily. 

It  is  almost  snperlluous  to  tay,  that  the  apparatus  need  Apiilirabte  m 
hy  no  means  be  conlined  to  the  dimensions  here  given  ;  and  '^^'^^2^Jpj|"'^ 
by  enlarging  them  it  may  bo  adapted  to  various  useful  pur. 
pooes,  which  will  readily  suggest  themselves  to  yon.   Where 
Iht*  is  done,  however,  it  might  be  found  necessary  to  steady 
the  htiriiofltal  fncce,  H,  I,  by  allowing  its  extremity  H  to 
work  bel«'e«K  two  uprights. 
I  am, 
SIR, 
Your  obedient  hucoble  Servant, 

Vf.X. 
JatpiOf  1807. 
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11. 

Jl  Memoir  on  Txo  new  Clanea  of  Galvanic  Condudott^ 

by  Mr.  Erman. 

(Cofidudedfrom  p.  t49.) 

Sect.  II.  Of  Conductors^  that^  in  eiiabUshing  a  Contact 
between  ike  Two  Poles,  insulate  ike  posiiive  Effecty 
vhile  they  continue  to  propdgate  the  negative  Eiectridt§ 

siib^tanc^  that  \  HAVE  placed  in  a  fifth  class  those  siibstencesy  wUiAy 
ton  to  either  applied  to  either  pole  scparateiy,  act  as  excellent  c<md»> 
pole  separately,  tors,  but  which,  interposed  between  both  poles,  iuelals 
nentive,  when  ^^  positiTe  effect,  without  discontinuing  to  be  perfect  ooe> 
theyareincoar  ductors  of  the  negatire.  A  wish  to  realise  all  the  cdnbU 
^^^'^  nations  possible  in  closing  the  galranic  circle,  excited  me  te 

examine  a  great  number  of  substances,  in  order  to  hA 
some  one  that  should  come  under  this  description.     M7  a^ 
tempts  were  long  in  vain,  l^ecause  the  analogies  tbat  goMed 
Ftame of  phof- m J  research  were  yery  imperfect;  and  I^did  notditcom 
poru9  ^^  property  in  question  in  the  flame  of  phosphorns,  befors 

I  had  found  it  unquestionably  to  exist  in  a  solid  body.  TUi 
body  is  alkaline  soap  of  CTery  kind,  pro? ided  it  be  in  tht 
highest  state  of  dryness  possible :  at  least  I  haTe  found  no 
perceptible  difference  in  the  electric  effects,  whether  it  wen 
composed  of  rrgetable  oil  or  animal  fat,  converted  into 
soap  by  pure  soda,  or  soda  mixed  with  potash,  and  pre- 
pared for  pharmaceutical  purposes,  or  the  VAts  of  the  arls 
and  domestic  economy.  All  these  soaps  exhibited  the  ef- 
fects I  am  about  to  describe,  provided  the  essential  oond^ 
tion  of  their  being  desiccated  as  much  as  possible  weie 
fulfilled. 
Hatd  soap,  per-     A  prism  of  hard  soap,  completely  dried,  and  applied  to 

'aid  to'liulS"r  ^^^^^^  ®^  *^®  P^'^  ®^  *  galvanic  pile,  conducts  nil  the 
pole,  is  a  con-  electricity  of  that  pole  into  the  ground,  and  produces  a 
diictor.  maximum  of  electric  intensity  at  the  opposite  pole.     In  tUs 

respect  there  is  no  difference  between  the  two  poles,  and  tht 
soap  acts  as  the  most  perfect  conductor  would  do.  Of  this 
I  convinced  myself  by  measuring  with  Volta'H  electrometer 
the  divergence  produced  at  each  of  the  poles  by  the  contact 

of 
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•f  metal,  a  wet  finger,  foap  wetted  at  the  point  of  contact, 
and  toap  perfectly  dry;  and  I  fonnd  them  all  eqnal  in 
^egree^  It  will  toon  appear  why,  notwithstanding  this, 
no  shock  Is  obtained  on  cmplo3ring  a  prism  of  soap,  n'nlcss 
it  be  wetted  at  the  point  of  contact. 

If  now  two  wires,  issuing  from  the  two  poles  of  the  if  t  wire  from 
pi^   haTe  tiieir  extremities  fixed  in  a  perfectly  insulated  ^^^P^^  ^{^ 
prism  of  soap,  into  which  they  should  penetrate  a  few  lines,  an  insulated 
no  remarkable  eflfect  is  perceived :  that  is  to  say,  after  having  {^^^drcuirvHil 
lirooght  the  two  poles  to  the  same  intensity,  by  applying  to  not  be  com- 
tlMVi  an  insulated  metallic  rod,    the  electrometers  of  thei'^'^' 
two  poles  will  act  as  they  did  before  the  intervention  of 
the  soap,  and  when  a  stratum  of  air  insulated  them  per- 
feotly  with  respect  to  each  other.     But  the  instant  a  free  if  this  soap  bo 

commanication  is  established  between  the  soap  and  the"^*^"^^ 

the  negative 

groiiBd,  the  positive  electrometer  exhibits  a  maximum  of  electricity  wiU 
direigence,  and  that  of  the  negative  side  loses  all  signs  of  it,  ^^^^"^l^e 
precisely  as  if  a  communication  had  been  established  be.  positive. 
tween  the  ground  and  the  negative  pole  itself.  Consequently 
tfiesoap,  which  insulates  the  positive  efiiect,  is  a  perfect 
conductor  for  the  negative ;  to  which  it  belongs  tiiroughqut 
its  whole  extent,  for  if  you  touch  the  soap  with  a  fine  point 
ever  so  near  the  place  into  which  the  positive  wire  is  in. 
aerted,  it  is  impossible  to  take  from  it  any  portion  of  elec- 
tricity, so  perfect  is  the  insulation  of  tJiis  pole. 

A  ywy  striking  proof  of  this  paradoxical  property  is.  Touching  the 
if  one  finger  be  applied  to  the  wire  of  the  positive  pole,  1^3^*^^^^^^ 
aad  ano^er  finger  wetted  to  the  soap,  no  shock  is  felt,  finger  and  the 

and  the  electrometers  do  not  show  the  least  change  in  their  ^P  ^^'^  ^^' 
,       _.  .  «      .-    ,  .  ,  _  does  not  form  a 

(pective  divergencies.     But  if  the  experiment  be  repeated  communkik- 


by  establishing  a  communication  between^  the  positive  pole  !^?Vl.  . 
and  the  soap  with  both  fingers  wetted,  a  very  perceptible  be  wet  a  iboek 
•hock  will  be  felt,  and  the  two  electrometers  will  arrive  at  ^  ^^ 
wm  equal  and  a  very  weak  degree  of  intensity. 

These  facts  are  sufficient  to  establish  the  existence  of  this 
iifth  class  of  substances;  but  on  pursuing  our  researches 
farther  we  meet  with  many  interesting  phenomena.  ' 

To  discern  these  the  better,  the  continuity  of  one  of  the  An  arpparatis 

wirasshonkt  be  interrupted,  and  an  apparatus  for  extricating  ^rd^compo- 
,  .  ung  water 

Mses  be  interposed  between  its  parts.     In  this  case  no  fbmiing  part  of 

hemical  die  positive 
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cbtin  ii  not  af-  chcmiod   elTpct  will   be    peTceired,    (he  inniiatuin   *f  Of 

CTcnifavei      po^'ti*B  wire  beiriB   an   insuruountuble   abstadv   lo  it.     U 

conduciot  be  in  DOW  a   Utilo  apon^t,   or  a  piece  o(  ulotb,   be  w*ttfd  *ilk 

ihcKBpind      *■**'■,  and  placed   in  contact  both  willi  (be  necMiT*wirt 

iMgaiirt  oirc.    and  the  9oap,  every  ihin^  will  remain  as  before,  ■ml  ihM 

Buiibcdrelc     will  be  no  trace  of  chemical  docom position.      But  tbeWk 

the  leaii  wei  ^  "^^'^^  ^^^^  *^'  conductor  is  so  placed,  a«  to  tovcb  at  Ifet 

bctvMu  tbe      jame  time  the  positive  wire  and  the  soap,  gas  will  b«  ^ 

i»e  wire.  tHcated  id  torrents,  and  the  electrometers  mlU  indicfttoiki 

coruplction  of  the  galvanic  circle.     Thus  the  smallest  qoua 

lily  of  ualcr  Ik  tulTicient,  to  destroy  ft t  once  tka  kiUMMly 

of  insulatiua,  which  characterlies  this  giibslance,  and  on> 

Tert  it  wholly  into  an .  excellent  conductor.      I    have  ((^ 

qneody  seen  (his  effect  resalt  from  the  simple  appUcaliM 

A  coin  damped  of  a  jiicce  of  money,    which  1  had  damped  on  one  ■ 

wi  one  side.       mei-eiy  by  breathing  on  it,  and  which   I  afterward  |dai 

on  the  surface  of  tlia  soap,  and  In  contact  with  the  paaitiT> 

wirt^;    while   the  same  piece  of  mctaJ,   iri,  the    very 

position,  produced  no  effect  in  its  usual  state  of  drynt 

KoAuidbui  I    know  no  fact,  where  the  indispcnsHble  aecessily  vf 

Ui'dfett''"**  woter  in  a  galvanic  action  declares  itwif  in  atnore  aitoobli- 

ing  way  :  for  the  properly  of  converting  the  whole  tout  ef 

>oap  into  a  perfect  conductor  for  the  two  poles  ia  oaii< 

mnniralioo,  by  the  contact  of  the  posiltve  wire,  btlon^ 

_  eidusively  to  tvaler,  and  is  not,  as  might  perhaps  b«  sup. 

|Hr  posed,   a  property  of  lluidity  in  general.      Mert:ory,   nnph* 

^g  tha,    oils  of  every  kind,  and  other  liquors  not   aqoeoat, 

poured  into  a  hollow  made  in  the  soap  at  the  spot  where 

the  positive  wire  is  inserted,  produce  not  the  least  elket 

ind  H  i*  dccom-  It  ti  very  remarkable  too,  that  water  thus  applied  b 

^^^,c^"  *  Ike  positive  wire  and  the  soap  undergoes  the  tome  el 

decomposition  as  in  the  apparatus  for  decomposing  h.     la 

fact,  according  to  the  nature  of  the  metallic  wire,  vllh 

which  the  water  or  wet  conductor  is  in  contact,  oither  M 

onde  will  be  produced  in  abundante.  i>r  a  gac,  whbft  ii 

to  that  (hecf-    eoiily  discernible  by  the  froth  it  occasions.     Ueooa  It  \m, 

•hfns'nhe       *'■'  ''"^   '""^   during  which   the  interposed  water  prodntl 

■nier  i-  (k-        jls  effect  is  always   limited,   being  in  the  direct   ratio  of  ths 

conpuecd-  quantity  employed,   and   the   inverse   ratio   of  the  inlsnillf 

•I  the  i>ile;   but  in  all  cittes  both  the  ekctraaietriaU  awl 
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J  effects,  which  depenJ  on  the  presence  of  water, 
contiaue  decreasing,  and  loun  ccuc  entirely,  when  oil  the 
wUtr  at  the  poirtta  of  contact  is  decampoaed.  From  tluit 
nomenttbe  ia»p  resumei  its  chiiracterislic  property,  and 
iosoUtes  the  potitivc  electricitj. 

It  will  be  proper  to  introduce  here  an  olxerration  of*"*^*?' 
•ttiae  importuice  tatheiucc«is  ot  expcrimenls  or  this  kind.  ,„^p  thctcftae. 
They  who  would  repeat  thero  without,  being  able  to  procnre  "'*  °*~j"^    . 
prisms  of  loap  etpos^  to  the  air  for  some  yearR,  orconi.atHm,tlMM>p 
plelely  dried  by  the  action  of  an  oten  or  a  itore  cautiously  Jf^^Soaor' 
conducted,  might  be  tempted  to  accuse  me  at  first  of  not 
having  leen  dearly ;  for  a  conynunicatioa  being  established 
between  tht  polat  wires  by  soap  yet  damp,  both  the  elec* 
trometen  and  the  apparatus  for  decomposing  water  will 
begin  by  indicating  a  more  or  leas   perfect  completion  of 
the  galiaaic  circle.     But  the  part  that  water  acts  in  these 
pbenotncna  perfectly  explains  this  want  of  success.     It  ti 
the  portion  of  free  uater,  interposed  in  the  damp  soap 
between  it  and  the  postliTe  wire,  that  in  tjiis  pase  conoeaJs 
the  characteristic  property,  by  which  this  substsnae  beloDgl 
to  the  fifth  clan.     To  evince  this  nutbingmoreii  necessary,  Buiihbenet 
than  to  suffer  B  few  moments  (o  elapse  :  the  water  foreign  ing^ijuie,  till 
jlo  tite  conditions  of  the  experiment  will  be  consumed  irith  "'^  "iter  in 
inore  or  lets  rapidity,  according  (o  its  abundance  and  theiii^  ^ire  i~  doi 
energy  of  the  pilcj  and  (hen  the  whole  of  the  soap  will  "'"po'*^- 
(Dsulate  the  positive  electricity,  while  it  will  acrreas  a  con- 
dnctor  to  the  negaliTe.     On  takicig  out  (he  poiltivc  wire,  J 

that  has  thus  been  inserted  inlu  damp  soap,  the  point  will  H 

J>e  found  osided,  If  the  mclal  be  uf  a  aatnre  to  admit  it,  ^ 

wUch  neier  takes  place  in  soap  perfectly  dry.  It  Is  scarcely  Thau|h  tha 
necessary  to  add,  that,  if  this  wire  be  cleaned,  and  iiuert-  l"'a''J^|[il^^ 
Cfl  into  any  other  part  of  the  damp  soap,  the  same  excep>  't^n,  if  the 
tion  to  the  general  rule  will  again  recur,  since  in  this  new  i^'a  fr^'j?^[!f^ 
point  of  contact  the  conductor  will  find  a  fresh  portion  of 
free  water.     The  oxidation  of  the  |)ositire  wire  in  damp  "^^  cemiioa 
S04P  might  lead  to  the  supposition,  that  the  insulation  of  „„,  o«'i||rta'* 
.the  positiTc  pole  if  owing  to  the  production  of  this  non.  "i^idaiion  oftbs 
foaductiiig  coat.     Hut  ihe  cuatrary  may  be  proved  by  cow 
tjna   wires,    which  cabiblt   (he  phenameoa  In 
«oon  as  t'..^^  water  interpotud  by  chaoCe  or 
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^^^  V  u  in  (act  the  electrometers  and  Uic  Bppar»tnj  for  ietemt 

^^B  po-ilng  w-uer  bhow.     If  now  two  gold  leaf  ^txUvmttxa 

I  be  placed  in  coam^t  with  the  two  uttrema  portlou  at  th| 

we(  cundiictor,  we  shall  find,  ulong  at  Ibc  circle  rrtnliliK 

etfeciivtiy  coDipIoted,  tbe^e  two  eleclrometen  will  czhjltt 

Oie  tnd  of  tlie  oppogitu  div,;rgcnces ;  for  that  which  is  aeaxett  tiw  (Mp 

*ilr**1"«i'^^  will   diFcrge    negatively,  while  thst  nearest  the   pQc  *lll 

hibi<  ncfjitTe   dtterge  poiiliiely.     This  may  be  proved  by  tonckiitg  tkil 

o.h  "w'd'j^i.  P*''  °^  *^^  ^^"^  nearest  the  loap,  by  which  the  al«ctro. 

ti*c.  meter  contiguous  to  it  will  be  discharged,  and  the  daaff) 

o(  the  other  eteclrameler  will  be  considerably  an^Deotai} 

hut  the  reverse  will  take  place,  if  the  part  of  the  wetablm 

nearest  the  pile  be  touched.     The  partition  of  fltflrif^lj 

into  two  opposite  zoaei  therefore  U  bvyund  a  doabt. 

If ths wet ttring      Now  L't  the  positiTe  side  commuoicate  with  the  BOOp  1^ 

Iwetifiho  »ap  M^™'"  "^  '*  "'"■^j  ^"^  l*^*  *'>*'  ^^^  conductor  be  intcrpOMd 

■nd  ihe  ncga-    between  the  loap  and  thd  aegative  side,  th«  circle  will  not 

JanitH.n  of       '"'  completed,  and  no  chemical  effect  will  take  place,  as  hu 

ready  been  observed,     lint  neither  will  the  string  exhitiit 

'  any  partition  into  electric  zones;  for  if  two  elMtrometen 

be  applied  to  the  two  opposite  ends  of  this  strtDg,  thejr  vill 

Jboth  diverge  in  the  same  direction,  and  in  the  same  maooer; 

find  by  touching  the  string  in  any  part  both  will  be  deprived 

pT  their  divergence.     Now  to  destro]'  this  homogcneoimieft 

i>f  elKtrilicaLinn,  and  communicate  to  the  string  the  nuut 

titt  >  wri  tno-    decided  polarity,  it  is  siiHicient  to  apply  a  wet  candoctor 

ilucior1iasbeein,i.»twcun   the   soap  and  the  wire    of  the   positive  pole;  f« 

thrr«pini[      the  moment  its  interposition  h»  cotnpletcd  the  circle,  lin 

ihc  pmtivu       two  electrometers  at  the  ends  of  the  string  will  diverge  i> 

opposite  directions ;  by  discharging  one  the  other  will  i» 

charged ;  and  this  partition  of  opposite  electricities  will  »- 

main,  as  long  as  the  apparatus  br  decompasiag  water  C0»> 

■ni)  tills  eficci   linues  to  i.idicate,  that  the  circle  is  complete.     This  cein- 

*  "n"™ih'  "     P'clion  of  the  circle  and   partition  of  the  tones  will  c«a«e 

luUer  cdtkIuc-    at  OHce,  if  the  wet  conductor  applied  to  the  wire  of  tl^ 

(or  n  lemovcd.  posKj^  p^ie  t,^  removed,     1  could  wish,  that  other  natval 

philosophers  might  be  struck  like  me  with  the  singularity 

of  ibis  accordance  of  effects,  the  impurtancu   uf    which  1 

think  1  foresee,  if  it  be  farther  pursued. 

ficiap  will  tervc      Among  the  numcious  com bina lions  1  haw  tried,  to  at* 

»*»""^""»  S  cerBin 


nut  take  jiUui:, 
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amtaSn  vtib  lome  precision  the   particulars  of  the  pheno-  medium  he- 

mtn*,  tkal  are  awarded  by  loap  appliM  to  the  S^lTanic ''^'^'""^^j 

pj  ,  I  ha?e  observed  DOtbing,  that  is  not  tompletily  ex- fif  torapleOnf 

phunrd  by  the  defioitios   of  conductors   of   the  fifth  class.  "^"^  *^«'V 

Tha*  a  prism  of  soap  applied  tu  the  positive  and  nq^aliie 

eztrumitics  of  the  tuo  pilci,  each  of  which  has  tlie  eaine 

BiunW  of  plates  but  in  an  inverted  order,  connects  these 

pilei  cowpteteiy,  u  long  as  (he  dbjert  U  not  to  complete 

tlie  ffdruiic  circle;  and  giTC  to  tbeU  polas  the  same  diver- 

gvncw,  as  if  they  wets  connected  by  a  perfect  conductor. 

Bnt  (o  obtain  the  physiological   or   chemical  effects,  that  without  i  wai  J 

require  tbe  completion   of  the  galvanii;  circle,  a  wet  •^'"•- ^bentoitiW 

doctor  must  be  placed  between  tbe  prism  of  soap  and  the  pole. 

{miilive  pole.     If  this  interposition  were  made  at  the  nega- 

tire  pole,  it  would  hare  no  eAect.     The  reason  why  I  men. 

tiaa  thi»  experiment,  which  is  only  a  corollary  from  what 

b&s  been  already  said,  is  to  point  out  a  very  direct  aoluCion 

of  a  point  of  theory,  on  which  pbtlosophera  dilTcr,  that 

HiKy  be  drawn  from  it 

It  has  beeu  asked,  what  kind  of  electricity  bi'lonjjs  ei.  This  leids  i 
clnuraly  to  each  of  the  two  diUercnt  metals  of  the  pile;  and 'o'"*'!™  "''■[»• 
opinious  have  been  divided  on  the  point.  They  who  as- iher  iKe  silver 
vert,  that  the  demeiils  of  the  aahaaic  pHe  are  silver,  a "'  '*"  *""=  *"" 

in  ilio  poiiuve 
wet  conductor,  and  xiuc,  ascribe  the  positire  electricity  to  jt,---  - 

the  ulrer.  They  on  the  contrary  who  inalatatn,  that  the 
proper  combination  is  Eiirer,  zinc,  and  a  wet  coiiductor, 
consider  the  line  as  the  metal  charged  with  ponilive  ilec- 
tricily.  1  have  hesitated  some  time  bcMvern  the  two  parties, 
for  want  of  a  direct  unequivocal  proof,  and  from  nnwil- 
Ua^css  to  sacrifice  my  setuples  to  the  authority  of  Volta 
fainuclf.  Now  it  appears,  that  the  properties  of  conduc. 
tors  of  the  fuarth  and  fifth  classes  furniih  the  most  direct 
and  palj>abIo  means  of  deciding  the  question.  Among 
•creral  other  analogous  proofs,  the  followiug  is  one  of  the 
Dint  evident,  and  most  easy  to  be  exhibited. 

Between  the  last  pair  of  plates  of  tine  and  silver  in  any  A  [ieceordrT 
pile,  place,  a    slice  of  perfectly  dryioap,  then  establish  a  "^J|Jf*i^e 
conununication  between  the  tH'u  pulas  by  the  interposition  iheiuiiwo 
of  an  apparatus  for  decomposing  watir,  and  no  chemical''"''?'^' 
effect  will  be  produced.     With  a  camel. hair  pencil  lightly  ed: 
moittcn 


feet  b  produe- 

d 
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if  the  sMe  next  moisten  that  surface  of  the  soap,  which  is  in  contact  iM 
w^te«Mt  is  the  ^^^  silrer,  and  again  establish  a  communication  betveealk 
nme:  two  poles:  still  it  will  be  the  same.     Bat  tile  monent  tfat 

the  sine  be  ^^^  '^^P  ^*  mobtened  on  the  side  that  toaches  the  unc,  As 
vetted  the  pile  cheniical  and  physiological  effects  will  exhibit  thcaudfH 
The  zincahere-  fully.     Now  as  wc  haTe  already  found,,  tlut  a  wet 


I 


Ibreb  in  the     tor  is  efficacious  betH'cen  the  soap  and  the  positire  sidesb 
^^  *  *      '    clusivcly,  It  is  demonstrated  beyond  controrcnvj,  that  it* 
the  zinc,  and  not  the  siWer,  which  constitutes  tike  posillffS 
agent  in  the  pile. 

I  Icnow  not  at  present  what  other  snbatancei  bdo^ 
to  our  fifth  class.     It  appeared  abore,  that  the  flame- if 
phosphorus  must  decidedly  be  referred  to  it.     Freqnentlyl 
Animal  jcITt     ^^^^  ^^^^  indications  of  the  same  property  in  animal  jd^ 
and  ivory  haTe  reduced  to  a  certain  degree  of  dryness,  as  well  as  in  ifory: 
pearodTobe^    but  other  masses  of  these  substances  exhibited  diese  pfe 
long  to  thi:(       nomcua  in  a  rery  equivocal  manner,  so  that  I  refrain  frass 
deciding  upon  them,  and  at  present  shall  only  mention  io^p 
and  the  flame  of  phosphorus  as  included  in  this  class. 
Mznj  R]p(»oRed     It  would  be  interesting  to  examine^  with  a  Tfew  is  ttb 
ttifhTb^^         classification,  a  great  number  of  substances,   w)iick  laie 
mined.  btH.'n  considered  as  nonconductors,  because  the  gthairfE 

circuit  is  not  completed  by  their  Interposition :  bnt  it  k 
now  completely  proTed,  that  this  test  is  insufficient;  and  (fe 
argument  in  favour  of  the  nonidcntity  of  galrauism  wd 
efcctricity,  taken  from  the  mode  of  action  of  flame,  shovi 
that  errours   of    this  kind  may  prove  dangerous  to  tfcs 
theory. 
Whj  is  ICC  a        The  field  of  observation  here  opened  may  prove  ferfle 
wjItCT  a*  bipobr  *^  general  results  for  the  chemistry  of   clectricitf.     Bf 
cAnductor,  and  nhat  mechanism  of  action  is  it,  that  water,  so  far  dt^wtoi 
MucoudSior*  ^^  ea'oric  as   lb  become  solid,  perfectly  insulates  the  ef. 
fects  of  galvanism,  as  I  have  elsewhere  shown;  tlmtafler- 
n-urd  impregnated  with  a  certain  quantity  of  caloric  in  tke 
liquid  stute,  it  transmits  these  effects  with  certain' modUka^ 
tlons,  diriding  itself  into  two  zones,   otie  of  which  is  a 
conductor  of  positive,   the  other   of  negative  electricity: 
and  that  lastly  this  same  water,  in  passing  to   the  elastie 
state  by  an  excess  of  caloric,  returns  ag'iin  to  the  class  of 
perfect  nonconductors,  as  may  easily  be  proved,  by  pn 

ceiving 
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cririn;  bcti*<«n  the  (wo  polar  wires  or  a  pile,  fumisticd 
with  its  clttctromeler,  the  current  of  Ta[)Oiir  from  an  eolipil* 
tirftr  (hi:  orifice,  nheru  it  has  lis  whole  transpanmcy,  and 
ia  free  frutn  all  miiture  of  icsicular  rnpour  and  preoipitatcd 
water?     When  b}' a  welUmanaged  heat   tboruughly  dried 3«ip  «lt«a 
•oapii  brought  to  a  considerable  degree  of  softnew,  ^his^^  ^^jjl^'^.'^^l' 
ubftmace  likeirbe  undergoes  a  gradual  change  in  its  facolly 
«f  condncting  Ibc  clvclricity  of  the  pile ;  and  the  nearer  it 
approoche*  a  Blatv  of  litfiiufactton,  the  more  it  loses  tlio 
property  of  in-^iilating  the  positire  electricity  in  completing 
tha  circle  between  the  tno  poles,    so   Ihat  uliimatety   we 
perceive  eviilcot  tracer  of  (he  (tecum|ioEitian  of  water  in  Ilie 
■a terpoicd  apparatus.     Other  substances  lead  to  cheoiico. 
fkyiiati  researches  not  less  interesting.     Sulphur  is  a  non-  Sulphur  »a4  Mi 
OiMduclor;  so  is  its  ttaaie.    Phosphorus  and  amber  arc  both  ^»"«<-™''u«- 
AOacoDdurtors ;  but  their  Hames  are  conductor).     Hereif  ,„t„rdanni, 
oiM  anomaly.     But  hoyr  again  are  we  to  account  for  the  y™ ''"'"  flinwa 
differeBce  in  these  two  conducting  Humes  ?  Why,  in  dosing  !,„',  „ppo,;tA 
(Iw  circle  lietween  the  two  poles,  does  ihat  of  phosphorus  <■"'"'"='" "^^ 
ImsuUte  the  negatire  effect,  and  that  uf  amber  the  positive  3 
•     It  it  very  probable,  that  all  these  rarietii^s  nf  aclion  are  pc'liiin  the 
UtUmfltely  connected  wilh  the  chemical  alTinilirs  of   Ao  *"<> '''"""^^JJJfL. 
•Icmenls  of  the  electric  fluid ;   aiid  we  may  flatter  ourselves  lo  the  chamia 
with  the  hope  of  some  day  abtslniac  rtsults  of  importance,*"'"''!"'''.!'" 
by  sedulously  rarj'ingand  an.ilyzing  these  facts.    Lest  how. 
evoi  I  shoald  )>c  accused  of  exa^evaiini;  the  iraportanre  of 
tbvse  pheuomena,   in  deferring  iheir  explanation,   by,way  of 
conclttillug  I  will  meiilroD  !^uine  hypotheses,  which  have  for- 
Bwrly  guided  my  researches,  but  which  no  longer  appear 
phusiblc  to  me,  tince  the  Uct^  that  hate  presented  them- 
i«l*e*  to  me  have  become  more  numerous  and  diTersiliRd.    I 
relate  lh«4e  only  to  thaw,   Ihat  I  haic  sincerely  endeavoured 
to  lay  open  the  whole  subject,  so  as  to  reduce  it  to  a  simpU 
^ialUlftUr'  •> 

Ap  conducting;  fluus,  wbich  in  completing  the  circia  in-  HTpixheiii  ihii 
mlals  tlitinecatitf  eflect,  owe  this  property  to  a  stratumof  "'' '^'^•P°*''°* 

, .  ,       ,  .      ,  .  ...  on  'lie  nentin 

wlf  w^ich,  formed  of  its  elomenlary  priiivtplos  m  the  act  win. 
of  cooihustioa,  anil  drpusited  on  the  negatire  wire,  renders 
tt  iiDpf>ruieabi«  to  thi.-  electric  fluid  ?     Carbon,  bidiogea, 
and  oxigcn,  exist  iii  fact  in  iiioti  subslaoces,  wbtch  by  their 
combustioR 


J 
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Kisea  die  alkn- 
ti  nf  the  loap, 
■nd  Ihrn  Itavei 
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tombuition  exhibit  the  phenomenon  of  aejEtative  liuvUiiiflt 
It  i*  natural  too,  that  this  oil-forming  combtnation  diawH 
be  producnl  at  the  ncgaltrc  or  hiiJrogniiitiug  pole,  aad  art 
at  tlie  positive,  whore,  on  accouat  of  the  oxidatioti  dal 
tiikcs  place,  water  and  carbonic  acid  mu<t  rather  he  Ehb- 
ed.  Do  not  the  roltginoui  ramificatinni,  that  «ipaiidn>d 
more  abundantly  Trom  the  negative  pule,  owe  thear  aUan 
to  thb  olcification,  ubich  detains  thorn,  rcnden  then  WM 
compact,  and  feeds  thi?m  by  a  conthiuallj  rcneired  <•»• 
buBtion  ;  while  on  the  positive  side  the  more  perfrTCt  oiife 
tion  canses  them  to  disappear  >n  gas  and  rapour,  bttm 
they  hSTC  been  able  to  expand  therasolTes  i 

ffaie  specious  hypoth^JB  inrolre*  the  following  dittal> 
ties.  The  flame  of  the  purest  hidrogen  gaa  imnlilri  ttinwi 
galive  effect.  Now  nhero  shall  we  find  in  this  the  a 
neceGsarj'  for  the  formation  of  oil?.  Ou  liispecliBf  a: 
sand  timei,  CTrn  with  a  microscope,  the  nogatire  Midpflfc 
tiTe  wire«  pcrfi^ctly  cleaned,  aud  liept  a  long  tiuu  in  Hr 
flaoio  of  alcohol,  1  never  could  percure  the  Icaat  dU(R>a 
betwi-cn  their  extremilics.  Be^es,  on  briiiffing  tagMto 
with  the  gmlest  possible  dexterity  the  positiTc  and  ntgttfl 
wires  in  the  Hame  ihMiir,  a  spark  is  constantly  pcrceptiUa 
Farther,  both  the  electrometf  rs  and  apparatus  for  <leoa» 
posing  water  show,  that,  the  moment  any  fijaiitcnia  Mfllt 
arborescent  soot  estcnd  from  one  wire  Co  the 
jtatvanic  cirenit  is  completed  ;  uhich  would  be  i 
if  the  negative  wire  were  rcnderod  impermeable  to 
trie  flnid  by  any  non  conducting  coating, 
can  it  be  supposed,  that  such  an  insulating  coat 
formed  in  a  single  instant  over  all  the  surface  of  •  AdEll 
screral  inches,  held  tiro  feet  above  the  llame  ?  Tin  OMi 
of  thr  phenomenon  then,  which  all  these  facts  luiTC  phM' 
before  us,  is  not  so  superficial,  aa  the  hypothetis  BMp|NM^ 

The  following  is  an  malogout  hypothesis,  whick  UkewiM 
I  had  formed  respecting  the  mode  of  action  of  soap  iaiaa. 
lating  the  positive  effects.  The  positive  wire  of  tfcopBeb 
die  scat  of  oxygenation,  as  the  d«^ live  is  of  hidrostewnlOT. 
If  then  the  alkali  of  the  Roap  be  neutralized  by  the  contul 
of  the  acidifying  wire,  the  oil,  or  fat,  wilt  beset  at  llbcf*7V 
tud  tfags  insulate  the  poritiTc  pole,  the  conductvr  «f  wtM 


HE*  cLAitia  or  cALVixic  coXductori. 
l!  nirroUBds.     Indeed  1  hnn?  found,  (hat,  in  an  alcohoUc '^"J""  °'' *•' 
solution  of  aoap  diluted  with  water,  s  manlfejt  separation 
vf  the  oleaginous  base  of  the  soap  will  be  effected  aflcr  some 
hours,  and  it  Till  be  deposited  oq  the  wire  of  the  posiiire 
|ioIc. 

This  fact  is  ccrtatn  :  yet  it  Is  easy  to  sbow,  that  the  fcy.  Yei  thit  cam 
potfaesis  to  M-hich  it  serves  as  a  base  is  not  less  manifestly  in  I'he'ptieo^ 
contradiction  with  sereral  particulars  of  the  phenomena,  ua. 
wfalcb  it  ought  to  explain.     In  rcalilj-,  when  several  prism* 
of  toap,  connected  together  by  in  termed  late  arrs,    are  ex- 
posed to  the  action  of  the  pllp,  there  is  no  doubt  a  partial 
ininlation  with  respect  to  each  poiu(  of  insertion  that  cor- 
responds with  the  positiTc  effect:    but   we  cannot   thenro 
conclude,  that  this  insulation  is  absolute,  since  the  nc^tiTa  ' 

pole  may  be  acted  upon  through  all  these  prisms,  and  all 
the  points  of  insertion  of  their  condiiciiiig  arcs,  so  as 
to  take  from  it  Its  charge.  At  the  points  of  contact  of  the 
pMitira  wires  therefore  there  is  no  absolute  obstaolc  to  the 
paasa^e  of  the  electric  Quid,  and  tiic  hypothesis  of  an  iniu- 
laiing  cost  of  oil  falls  to  the  ground.  Besides,  in  perfcctif 
dry  teap  the  positive  insulating  cRl'ct  displays  itself  the  in. 
Itknt  it  is  applied,  when  no  preceding  chemical  decomposi- 
tion can  hare  taken  place. 

On  this  hypothesis  too  how  ws  shall  explain  the  produe-Faithridlfficu^ 
flon  of  the  same  effect  by  the  flame  of  phosphorus?  Must 
we  recnr  to  anew  hypothesis  to  account  for  this  single  fact, 
and  Mf  for  instance,  that  liere  the  o^ilHini;  action  of  the 
acid  hi  the  Ifate  of  vapour,  being  produced  with  mom  ener> 
gf  at  the  potltWe  wire,  ren^lors  it  imrnTiueable  to  the  elec- 
tric finfd  f  But  this  I.ypuLiiesii  v/uuld  he  equally  untenable, 
lince  platina  wires  exhibit  the  phenomena  of  poGitive  in»u- 
Udoa  as  well  a*  any  other  metal ;  and  this  effect  manirests 
ttadf  tha  fint  moment  of  contact  exactly  in  the  same  degree' 
aa  after  Ae  loag'Cen tinned  action  of  phoephoruKin  ignition. 
bci'iAet,  on  this  supposition  it  would  be  difficult  to  explain, 
whjr  tulphnr  does  not  produce  the  same  effect. 

I  am  persuaded  therefore,  that  thete  hypotheses  are' 
coDplctely  erroneous ;  that  the  canae'  of  the  phenomena  we 
ktve  dtscujKd  Ui»  deeper,  aad  is  pur«ty  chemical;  audthat! 
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\re  sball  not  be  able  to  explain  it,  till  these  facts  hare  b«ft 

more  thoroughly  studied,  than  has  yet  been  in  my  power. 

Clasiification  of     Meantime  I  would  propose,  for  conTenicnce,  the  foUov' 

'"^'^te^^^  ing  classification  and  nomcncUturc.     AH  substances,  appli- 

trichj.  ed  to  the  poles  of  the  pile  are  either,  Class  1,  insMiaiony 

or  they  are  conductors.    The  latter  are  distinguishable  iaiBy 

Chus.Si   perfect  conduc/ors;   and  imperfect  condocton. 

The  imperfect  are,  Class  3,    btpoiar  imperfed  condMcUn: 

Class  4}  positive  unipolar :  and  Class  5,  negaiivc'  un^ptkrm 


III. 
Inquiries  concerning  the  OxiibUions  of  Iron  i  6^Mb.Dabm# 

(Concluded from  p.  280  J 
Farther  differw   I  DISSOLVED  six  grains  of  iron  in  muriatic  ^d  widMwC 


t^dcsof Iroo  ^^^^  >  ^°^  ^^  ^^^  ^'"^  ^^™^'  ^°  ^ separate  vessel,  a|s  grain 
by  sulphuretted  of  red  oxide,  which  I  saturated  with  sulphuretted  hldrogah 
^^'"^'™*  Four  hours  after  I  precipitated  both  these  solations  by  ii 

alkali,  and  1  found,  that  the  precipitates  of  the  greea  so- 
lution by  sulphuretted  hidrogon  passed  to  red  vilh  the 
greatest  rapidity.  On  pouring  oft'  the  snpernatuit  ilaid^ 
and  letting  water  fall  from  some  height  on  the  oxidc^  it 
turned  red  immediately  ;  .but  the  pri'cipitatcs  of  the  other 
solution  result  this  trial.  The  green  oxide  by  sulphuretted 
hidrogcn,  redissolved  in  mariatic  acid,  precipitates  red ;  or 
at  least  it  does  so  after  two  solutions.  The  copmoB  grosy 
oxides  of  iron,  when  recent,  retain  their  colour  erea  after 
being  rcdissolred  in  acids  fi?e  or  six  times.  The  reason  of 
this  no  doubt  is,  that  in  the  common  green  solntions  of 
iron  the  hidrogcn  combines  with  the  Iron  in  the  state  of  uum 
cent  gas,  or  very  dense,  and  forms  a  more  solid  conbioa" 
tion,  than  that  into  which  the  hidrogen  fanushed-bj  sul- 
phuretted hidrogen  enters  with  the  red  oxide. 
The  green  ox-        If  the  green  oxides  of  ipon  be  hidrureti,  as  I  suppose,  it 

ideshidrureu.   j^  ^_  ^^  account  for  the  alteration,  chat  the  green  salts  of 

Thw  explains  •'  ..." 

their  ftltcnition  iron  undergo  by  exposure  to  the  air.   .  It  is  not  to  be  woe* 

intbe»ir.  dered  at,  (hat  hidrogcn  combined  with  pxido  of  iron  shoaid 

be  Tolatili.t  d  spontaneously  at  a  heat  above  10^  C^^°  ^0' 

Almost 


I 
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Almosf  all  the  combinations  into  which  hidrogcn  enters  are 
decomposed  in  the  same  manner,  particiiU/ly  when  iimy 
are  dissolFed  in   wafer;    as   sulphuretted,  phosphu retted^ 

mbd  airburetted  hidrog  a.     All  the  vegetable  acids  Lkewise 

«  f        ■  ^ 

are  decomposed  spoutaneoosly,  when  they  are  dissolred  in 
"wmter :  and  nlcohul  diluted  in  water  is  the  same.  The  at* 
a^ospheric  air  has  no  more  influence  in  these  phenomena^ 
than  it  has  in  those  of  fermentation  and  putrefaction.  AH 
these  operations  leqnire  open  rcssels,  because  they  etoWe 
difierent  gasses,  which,  if  they  were  confined  by  any  pres- 
enre  whaterer,  would  check  the  progress  of  the  operation. 

T2ie  experiments  related  in  this  paper  I  consider  only  as  Thm  expeH^. 
the  ontltnes  of  a  more  tzt^nsiTe  and  deeper  investigation  >  2^1^'.^*^^ 
bnt  at  ditferent  circumstances  have  already  obliged  me  to 
defer  this  research  for  one  twelvemonth,   and  it  is  very 
dbnbtfnl  how  much  longer  it  may  be,  before  I  shall  be  able 
to  cater  upon  it,'  I  was  desirous  of  announcing  these  facts  . 
to  the  chemical  world* 

Cdrottirkt  dedudUefrom  the  preceding  Fmds. 

\m  All  Ae  oxides  of  iron  soluble  in  acids  are  red :  and  Ynferencei  from 
HkM^  fkM  proportion  of  oxigcn  varies  from  15  per  cent 
t^ttdrethaa  50,  they  are  not  distinguishable  from  each 
«therhj  anj  means  hitherto  employed  in  chemistry. 

51.  The  widle  oxide  of  iron  is  a  salt  with  excess  of  oxide. 

3.  The  gwjMi  oxide  is  not  a  peculiar  oxide,  but  a  hidru« 
lety  ar  a  conMnatlon  of  the  red  oxide  with  hidrogcn. 

4*' The  atmospheric  air  has  no  influence  on  solutions  of 
irtay'  at  ieiit  la  die  ordinary  temperature  of  the  atmos* 
pBere. 

ft.'  The  satnration  of  Iron  with  oxlgen  in  its  oxides  does 
adt'deaftroy  Its  magnetism,  as  hitherto  has  been  asserted. 
£#ery  oxide  of  iron  is  magnetic,  or  may  become  so  without 
-  loiing  aa  atom  of  oxigen. 


Noief  referred  tOj  p.  3f4.    It  has  long  been  observed,  Mait^eUsm  of 
diat  die  ma^etism  of  iron  b  weakened  or  disappears  alto.  i,7^^t'^^^^ 
gather  in  its  oxides.    At  different  penods  this  phenomenon  its  ozida. 

Vol.  XVII.— Si7?rLSMxirT.        Z  has 
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Suppoied         £as  bi!en  difTerentlj  explained,  according  to  the  maimer  k 

causotufthis.    ^1,1^1,  fnctallic  calces   were  considered.     Previous  to  fti 

Jam  of  <phIos»-  pneumatic  theory,  the  magnetism  was  ascribed  to  tlM  piSi 

*^*  sence  of  phlogiston.     After  the  Tabonrs  of  LaTolder  lil 

<)9ucetuuioQ.    shewn,  that  the  formation  of  metallic  calces  was   owiag  ts 

the  combination  of  oxigefl  with  the  metal,  chemists  Balualf^ 

inferred,  that  the  oxigen  destroyed  the  magnetism :  and  si 

on  the  other  hand  facts  seemed  to  prove,  that  magasdsB, 

was  annihilated  in  oxides  highly  loaded  with  oxigeBy  it  W 

established  as  a  principfe,  that  oxkfes  of  iron  at4maifinB| 

or  red  oxides,  were  not  magnetic. 

This  iaconsifl-       This  principle,   which  does  not  agree  with  the  Act  I 

MM  with  some  i^^^^j^^^  related,  embarrassed  several  philosophers  in  c» 

Oxide  tt  %       plaining  certain  phenomena.    The  celebrmted  Banm  vos 

^rSliy        Hnmboldt,  who  discovered  magnetic  polarity  in  a  seipcB. 

tine,  conld  not  account  for  this  property   in  a  minen^ 

which  arppearcd  on  analysis  to  contain  only  snperosigcnslsf 

Th\$  denied  br  oxide.     On  this  occasion  Gayton  observed,  that  the  fsn 

Cttjion.  of  superoxigenatcd,  employed  by  the  BaroA,  was  inaeca* 

rate,  for  these  two  properties  of  being  magnetic  aodsopsr* 

exigenafed  were  incompatible ;  and  that  the  magnetism  sf 

the  Saxon  serpentine,  and  of  othcs  minerals  which  do  ast 

afford  green  oxide  by  analysis,  should  lead   us  to  sappsss 

Hany^s  moJe  of  intormediate  oxidations  of  iron.     Mr.  Haiiy,    the  learacl: 

thrresto^tion  QA^'^ral  philosopher,  to  whom  magnetism   is  indebted  fsv. 

•f  masnttism    very  perspicuous  elucidations,  has  IHtewise  su fisred  hiwssif 

to^iox;deb7  ^^  ^^  j^j  ^^^^  1^^  ^^  chcmists ;  and,  eadeavoariag  te  afr 

count  for  the  magnetism,  which  some  red  oxidm  of  ixoa  8fi» . 
quire  when  strongly  heated,  says,  that  ^^  tliis  ia  owi^g  Is 
*Mhc  heat  reducing  some  particles  of  the  oxide,  at  thesasm 
*^  time  tliat  it  assists  the  magnetic  action  of  the  globe,  Ac.'* 
At  first  I  subscribed  to  such  respectable  authoritieSy  he* 
cause,  as  Bacon  observes,  oportet  edisunicm  cr&dert^  aai  c 
bccau5c,  in  the  eommcucement  of  these  researches,  I 
several  red  oxides,  obtained  from  different  solutions  of  I 
as  well  as  several  aperitive  saffrons  of  steel,  which  did  net 
Afajinetic  oxi-   givc  me  the  least  sign  of  magnetism.     But  as  I   afterwaid 
4a  with  much  perceived,  that  oxides  greatly  loaded  with  oxigen,  or  suc^ 
as  contained  *50  or  '5G,  retained  their  magnetism,  white  ^ 

OthSRS 
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•^ert  diAt  bad  scarcely  *20  *  were  not  attractable,  I  con«  Unmagn^ic 

doded,  that  there  was  some  other  cause  acting  at  the  same  ^^  ^^^  ^^ 

lSm€  with  the  oiigen,  or  perhaps  exclusirclyy  to  destroy 

tte  magnetism,    fteflecting  on  the  circumstances,  that  pre« 

ride  oter  the  formation  of  all  these  different  oxides,  I  sus*  - 

pact)  that  in  these  phenomena,  as  in  most  of  those  to  which 

the  oxides  of  Iron  gite  birth,  too  much  has  been  ascribed 

to  the  influence  of  oxigen,  by  referring  to  it  effects  in  wliich 

ItlMi  ao  eoneem.     If  the  loss  of  magnetism  iti  some  red'Hiemafnetiim 

oxides  of  iron  be  not  exdusirely  owing  to  a  state  of  extreme  diviskuu 

fiTision,  diit  at  least  has  a  more  decided  influence  on  it 

than  the  presence  of  oxigen. 

MThen  the  magnetic  oxide,  of  which  I  hare  spoken,  b  Concentrated 
precipitated  by  concentrated  allLalis,  and  without  the  soiu.  ^wn  mlgn^i! 
itaon  baring  been  much  diluted  by  water,  tlie  precipitate  iso3ii(i«c: 
a' more  or  less  blackish  brown,  it  does  not  change  by  dry. 
iiig  in  the  open  air,  and  it  is  decidedly  magnetic.     If,  on  dilute  solutions 
Ae  contrary,  the  solution  and  the  alkali  be  dUuted  with^*^^ 
wateTj  which  has  been  boiled  a  long  time  to  remote  erery 
suspicion  of  su peroxidation,  the  precipitate  b  red,  like  all 
thofe  called  oxides  at  a  maximum  ;  and  if  it  t>e  dried  in  the 
o|ien  air,  or  by  a  gentle  heat,  like  the  preceding,  it  gives 
no  signs  of  magnetbm.     Now  we  cannot  ascribe  tius  differ* 
cnce  of  colour  and  of  magnetism  to  a  different  proportion 
of  oxigen ;  for  if  we  try  the  experiment  with  two  equal 
parts  of  oxide,  we  shall  find,  that  the  weight  of  the  red 
oxide  if  the  same  as  that  of  the  magnetic.    The  difference  of 
magnetism  therefore,  like  that  of  colour,  depends  on  the 
tDference  of  density,  or  the  greater  or  less  distance  be* 
tweea  the  particles  of  the  two  precipitates. 

Ia  fact,  when  the  solution  is  concentrated,  the  particles  This  b  owing  tn 

of  file  oxide  tonch  each  other,  or  at  least  are  much  nearer  ^^  *^^^f  ap- 

togedler,  than  when  the  solution  is  diluted  with  water :  the  panicles, 

and  this  difference  of  approximation  is  in  the  ratio  of  the  T^^^  ^'  >?  ^f 
^  uiTeiie  nuio  of 

bulk  of  the  two  solutions,  since  the  dbtribntion  of  the  oxide  the  quantity  of 
in  both  cases  b  uniform*    Let  us  suppose,  that  the  differ.  *^^  mcw^- 
eilce  of  appro^dmatioo  be  in  the  ratio  of  one  to  ten;   or^ 

•  Those  obtained  from  the  green  sdutioos,  of  which  I  have 
fpaicn  hi  tliecouise  of  this  Paper.    StCLp.S7d. 

a  Z%  which 
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wliidi  smonnli  to  the  same  tbing,  tliat  tbe  thicknoa  gf  Ik. 
columns  of  fluid  separating  the  particli:3  is  ^V  of^itMi* 
the  cQDCk'nlraU'd  solution,  and  a  line  in  that  lUlutal  nik 
water;  what  will  happen,  if  a  drop  of  alkali  fiUt  <M1  «f 
point  of  the  concentrated  solution  i  The  alkali  will  detfr. 
mine  the  precipiiation  of  a  certain  number  of  p*rticl«*  al^ 
oxide,  which  will  be  at  (trstr'a  of  a  line  from  each  Othc^. 
as  when  they  wem  combiacd  with  the  acid  :  but  tbcir  ipej, 
cilic  gravity,  assisted  by  (he  pres»BTe  of  the  xttDOspken, 
and  of  thesolutioo,  will  he  capable  of  OTercoming  the  rc> 
ststance  opposed  to  their  approximation  by  the  little  coloBO 
of  liquid  that  separates  them.  This  is  ibc  reason  wbj  titt, 
precipitate  is  blackish,  retains  its  magnetism,  and  at  tk* 
expiration  of  a  few  minutes  w  insolublu  in  cold  nturiUit 
Kid. 

In  the  soliition  greatly  diluted  ^itb  water,    Ihoogb  thi 

k  plkali  determines  the  precipitation  of  an  equal    Dumbef  of 

Mrtick's,  and  though  their  spvcific  grarity  and  pressure  act 

same  mannirr,  as  the  resistance  opposed  to  thera  by 

j  die  columns  of  fluid  is  ten  times  as  great,  their  approxima. 

tion  cannot  he   so  complete.     Jlencc  the  dillerence  of  CQ. 

lour,    absence  of  magnetism,  and  facility   of  aolutioD  In 

acidi.  . 

The  caie  'k  the       Besides,  when  extremely  fine  filings  of  iron  are  calcined, 

^'ji""ij^^j,.  and  di»ided  by  trituration  in  the  course  of  the  operation, 

iJMi,  till  they  haTC  taken  up  15  per  cent  of  o&igen,  we  obtain  a 

TCry  fine  red  powder,  much  lets  magnetic  than  oxid«>  yil^ 

50  or  -10  per  cent,  obtained  by  the  common  process} 

is  fo  say,  with  common  iron  filings  not  triturated 

the  course  of  the  process. 

anJredoxidci       Finally,  the  red  precipitates  of  solutions    of  Iron, 

whenmi^ered  p,o!t  of  the  apcrithe  saffrons,  after  Ihey  have   been  wi 

dried,  exhibit  no  signs  of  magnetism.  Uut  if  they  be^*  , 
posed  to  a  strong  fire  for  some  time,  their  bulk  diminiaMh, 
their  colour  is  heightened,  and  they  are  decidedly  magneli^ 
Now  we  cannot  say  hcte,  that  the  niagnetism  is  owing  to^ 
loss  of  o\igen,  since  the  e^perinienfs  of  Proust,  and  mora 
irecenlly  those  of  llerihollel,  hafc  proved  that  these  oxid», 
exposed  to  the  strongest  heat  of  ouc  furnaces,  do  not  giTi 
a  atom  of  oxig;;!!.  ^^o  the.iUQB  apf  roumation  i*  to 


«xiDATlo}ts  OF  mow. 

Ae  kiciVbed  the  roiiTersion  or  rod  crayons  into  luagnetl, 
nltt«d  b)'  Hatty  in  liis  cTcmtrnlary  Treatise  on  Xatnral  Phi. 
loiophf;  and  (iie  magnelic  polaritj,  that  diapla/a  itself  ia 
an  the  oxides  ofiron  heated  berorc  the  blowpipe,  obseired 
by  Mr.  LelttTre. 

Bestdes  the  weakening  of  migncHsra   by  division,    and  That  migne- 
cren  the  complete  suipcnsioii  of  its  ell'ccts,  arc  cod  sequences  „„(;«„«]  bj 
'6f  bur  tlieory  of  mairnclisin.     Thoueh  1  am  not  acquainted  ninmediTta' 
WtB  any  arcnrate  eipcnnientii,  nhich  pri)?e,  that  tQ^gne- j^^^^f  |^ 
fism  acts  in  the  direet  ratio  of  masses,  a  number  of  facts  tlie  ttiwr.^ 
vttcit,  titil  t(  h  subjected  to  this  law*.     Every  one  knows, 
Aat  under  similar  circumstances  a  magnet  eight  inches  lonj 
iii  kn  iath  thick  is  more  powerful  than  another  of  half 
fhtst   diDieniions.     The  ino  hypotheses,  that  account  foe 
th<e  m;^eti!'m  of  the  earth,  rciit  likewise  on  this  law:  for 
it  is  in  consequence  of  the  magtiitude  of  their  mass,  that 
tfte'action  of  the  magnetic  nucleus,  or  of  mines   of  iron, 
e^tiinds  to  such  prodigious  distances.     Wilhont  supposing 
ttis  law,  we  cannot  account  for  thifi  phenomenon.     Thus, 
cll  ofter  circumstances  being  equal,  a  grain  of  iron  will 
liBTeafiundrcd  fimcs  the  magnetic  power  of  x^^of  *  grain* 
■  tboDsand  times  that  of  -rasD  "^  ^  grain,  and  so  on  :   and 
the  imaginatiau  can  easily  concei?c  a  subdirision,  by  wliicb 
the  iDXgnetic  power  of  a  graiu  of  iron  w  ould  be  so  dirided^ 
Utd  its  sphere  of  action  so  shortened,  that  the  magnetism  of 
eMb  [Mrticte  should  not  only   be  unable  to   pervade  tlia 
space  that  leparalcs  it  from  another,  but  even   to  exliiblt 
lay  tigas  of  magnetism,  when  brought  into  contact  with  a 
magneL     An  example  will  elocidaic  tliis. 

Suppose  I  present  tlic  north  pole  of  a  needle  to  a  particle  ThiiUluitrt 
of  iron  filings.  The  austral  Quid  of  this  particle  will  place 
itself  at  the  extremity  nearest  the  needle,  while  its  boreal  fluid 
will  be  expelled  to  Ihe  opposite  exlremi^.  But  fts  there  b  a 
mffidcntly  appreciable  d  i  ffert' nee  bet  ween  thedi&i  an  ce  at  which 
(he  north  polenf  the  needle  acta  iin  the  two  fluids  of  the  particle 
ofiron,  the  south  energy  of  this  will  overcome  the  north,  qnd 
throogh  tliis  preponderance  it  wilt   approach   the  needle. 

*  And  etei)  ttioutih  this  law  should  be  slightly  modified  in  some 
way.  the  eiFects  of  this  inodilication  would  be  of  laile  account  ia 
the  present  dixguian. 

Z  3  Now 
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Now  let  m  eontinae  to  subdiTide  tbii  particle,  tM 
taoce  between  the  two  poles  of  its  molecnleii  broej 
contact  with  the  needle,  ihall  be  so  small,  ttat  the 
the  two  poles  shall  be  as  we  jiay  si^  eompoandedtofilhsir 
the  difforence  between  Ae  attraction  and  repniaioB  wiBtba 
become  inappreciable^  and  the  molecnie  will  give  mq  i%M 
of  magnetism. 
B«t(MtUpn  af  It  may  be  said,  that  this  ^eTelopment  of  m%giietini  h 
ipafnetitm  to    ^^^  strongly  heated  is  rather  owing  to  t|ie  actioa  of  Ik 

«n  oxide  not  ...  .  ^        ^^ 

Che  effect  of     heat  weakening  the  coerdTO  power  that  cppoees  tbe  ^^ 
^^^^^  netism.    Bat  boside  thft  this  coerdTo  power  |s  not  a  te 

so  certiMn  as  the  approximatioQ,  that  these  oxides  mdsqs 
wheoeTer  they  become  magnetic,  it  can  aiecomit  ob^  1m 
ibr  it  takes       part  of  the  phenomena,  since  ii|  piides  Igf  pjredpitalieii 
S^^  ^'^^''''^   vbich  can  be  obtained  magnetic  at  pleua^  hflU  h«  es 

concern. 
Whether  ex!.      '  For  the  rest,  whi^terer  be  the  cause  of  this  phenoDUBSSi 
gen  mtr  weak- 1^  |g  proTed,  that  ozides  saturated  with  ozigen  are  aagns. 

en  magnetum  '^  '  ."  •  ■     .  ^^ 

is  notdetennia-  tic,  or  at  least  may  become  so  without  los^qg  ao  atopi  si 

^''  ozigen.     I  do  ngt  howerer  rae%n  to.  assert,  that  s^gina 

quantity  of  iron  sftturated  with  ozigen  retains  t^e.  ssac 

piagnetic  power  as  it  possessed  before  \t  was  oxigeni^ ; 

for  on  this  subject  I  hare  made  no  ezpcriments. 


IV. 

Descfipiion  of  a  Curviltnear  Sazc^  invented  by  Jons  TRomt, 
•£<^9* ,  of  Soho  Square^  from  xchom  the  foUouing^  Gmh 
mtinication  teas  rcceivtd^. 


A  curvilinear     X  X  7 

I-  W] 


Gkntlei^bn, 


saw  very  desira-  VY  ITH  tl^c  view  of  obTiating  many  difficulties  and  €■> 

^^  ^  pcQScs,  which  have  long  attended  the  operations  of  ttose 

requiring  cnrTilincar  sawing  in  thrir  trade,  and  of  pnldk 

bodies  connected  with  those  trades,  through  the  liceetions 

I  ■ 

and  refractory  conduct  of  sawyers,  it  h^  been  represented 
to  me  as  a  measure  extremely  desirable,  to  adopt  more  ge* 


*  From  the  Transactions  of  the  Society  of  Att8»  &c.  for  1806^ 
eoted  their  goM  medal  to  Mr.  Trotter  lor  this  invention. 

nerally 


CUBtlLINtAR  SAW.  3^ 

.:  wenUj  mecliaiucal  powers,  could  such  be  diseorered  m 
WQold  preclude  much  mystery  and  manual  labour* 

ConsideriDg  the  subject  in  a  national  point  of  Tiew,  as  ^JJ®^*"^^ 
qonnected  with  our  naTal  yards  in  the  formation  of  timber ; 
with  oar  military  departments,  in  respect  to  wheels  of 
flirery  description ;  with  Qur  whaje  and  herring  fisheries ; 
•or  public  and  priTata  breweries  and  distilleries ;  our  East 
and  West  India  Companies,  and  other  bodies  depending  on 
cooperages,  as  well  as  other  minor  trades  peculiarly  liable 
to  the  erils  complained  of ;  I  invented  a  cnrTilinear  saw, 
which^  with  little  aid  pf  the  most  ignorant  labourer,  an* 
•wen  erery  purpose. 

HaTing  effected  these  ends,  suffer  me  to  solicit  the  honour 
of  your  acceptance  of  a  model,  together  with  a  drawing  of 
my  saw,  sufficiently  accurate  for  the  use  of  those  in  remote 
fitaations  to  work  by,  who  may  wish  to  use  or  makti 

I  ha^e  the  honour  to  ha. 
Gentlemen, 
Your  most  obedient  and  most  humble  Serrant, 

JOHN  TROTTER. 
Sdko  Square^  Sept.  12, 1805. 

To  die  Society  for  the  Encouragement  -n 

of  Arts,  &c 

Reference  to  the  Engraving  of  Mr,  Trottcfi  Curipiliriear 

Saw*     Plate  X. 

Fig.  1.  Represents  a  bird's  eye  Tiew  of  the  saw  and  ma-  Detcriptien  of 
^hinefj.     The  dotted  lines  show  the  spindle  a,  mofing  on  ^^* 
two  centres  6, 6,  having  at  one  end  a  pulley  o,  and  at  the 
other  a  concave  saw  d  (with  a  corresponding  oonvexHy  to 
diecnnre  required  to  be  sawed,)  secured  on  the  convex  side 
by  n  collar,  and  on  the  concave  side  by  a  loose  collar,  and 

l|Cfew  nut* 

e^iif  Two  grooved  plates,  admitting  through  the  top  of 
the  bench  and  fence  /,  screw  bolts  fastened  by  thumb  nnts, 
by  q^eaiis  of  which,  and  a  imrallel  motion  g^  the  fence  /  is 
regulated,  and  consequently  the  conductor  A  of  the  wood  i 
admits  it  to  be  sawed  through,  as  represented  in  the  dotted 
lae  at  any  part  required. 

Z4  Tho 


■"^$6  bookbinder's  CDTTiira  raas. 

The  fence,  conductor,  and  saw,  nust  all  be  CBiredaEkii 
lat  to  saw  in  smaller  circlei,  with  the  same  urw  and  al  ^ 
Bame  tiioe  iiqaare  at  the  face  of  the  bench, 
if  regulitedby  t^  icrewi,  is  made  to  press, 
'^"'"''  ''  -  najr  reqiin,  otlIIm  co«tei-ride«f  the  saw,  ifod 
Terticat'liM  of  it  to  ft'  dgkt  ui|le' 
wise  Iho  top  of  the  bend  itself  must  r>^'coive  dMMaelk 
eliaation  tatteTertiral  liae  of  the  fi^ed  ■'^«. 

Fii-  %>.  I|  a  front  riev  of  the  saw  anU  bcai 
the  teelk  of  the  saw  are  more  c\ew\y 

Fig.  3.'  An  end  view  of  the  tame 
'  Fig.  4.  Shaws  the  saw,  axle,  an 
IronoritMl)  and  separated  from  the  frame.   '< 


Account  of  a  Bookbindtr'i.Culting  Pre$t,  form 
Guineas  tecre  voted  to  ttr.  Jahei  Hakjiie,  tjf  | 
6^  the  Sodefy  cf  Artt  %  »■ 
SIR,  lf.i.c 

The  lUMtmora  J   HAVE  herewith  sent  a^j^odd  of  an  Jmpronf  4|U,^  ._   , 

thTMnmoD,"    hoofcbindei-B,  the  inrention  of  Mr.  James  Uu^  >Ook. 

■nd HiTfti line,  binder,    Glasgow.       The   iiircntor  claims   no  otter  merit 

than   that   of   having   simplified   the   cvmmon   preet}   m- 

dered  it  more  powerful,  and  adapted  it  (o  work  inon|t*> 

nomically ;  or,  in  oAer  words,  to  sara  time  to  tke  w<^' 

<SmmIlj  vvA  man.     It  hu  been  found  >u  superior  to  the  prcn  h  *^|h<  \ 

t^ulj^^w.    >"(>'>  "■<H  tiMt  ■"  the  bookbinders  in  Gle^Wa'"^'    ' 

burgh  are  adopting  iL    This  is  perhapa  tbe  bett'^p 

can  be  given  of  its  utility.     The  invMrteet''hii 

certificatea  from  the  bookbinden  allnded  to,  vUd  ^ 

sent  tu  the  Society,  if  they  think  the  prcM  worthy  o 

notice.  "IC'- HardiOf  in  deriring  me  toanbarit'l"' 

to  the  inspection  of  the  Society,  faaa  in  rlew  e 

neAtthe  bookbinden  In  places  ralnbte  fran  kb  t 

lui  object  which  he  thinki  cannot  be  m  i 

aay  other  way,  as  by  0ie  publicity  whidi  '&■  1 

ihle  to  giy*  to  improTsBieuta  dcacrring  of  4li  Mttoi,  '  -^-V'K 

•■•   •  Jrom  their  TiamactwH  Ar  1100.  '  '    '^t 

t  .■.-*«?. 


PUBLIC  1^' 


AFTOV.  '■ 


Tba  Impro?ement  of  thia  -  simple  intimment  Iiai  cottfifr. 
Bardie  oiDch  time,  and' eTon  expense ;  and  he  will  be  glad 
to  receiTe  any  remuneration  from  tlie  Sociefy  which  thej 
maj  think  his  inTention  deserres. 

lam.  Sir, 

Yoormoft  humble  Serranty 

A.  TILLOCHL 
To  C.Taylor,  M.D. 

Twentj.tfaree  persons  teitificd  by  their  rignatnres  and 
inbtcriptions  to  Mr.  Hardie  their  approbation  of  bis  Cat-       '^ 
ling  P^ess. 

Htferenee  to  the  Engravings  ((f  Mr.  J.  Hardie^i  Boot* 
binder's  Cutiing  Press.     Plate  X.  Fig.  6. 

The  principal  difference  betweon  this  and  the  press  which  P^*"^P^»  ^ 
has  been  from  time  immemorial  employed  by  the  book*  ^' 
binders  consists  in  effectiog  the  business  by  one  iron 
screw,  instead  of  two  wpoden  ones  formerly  used.  This 
screw  works  in  a  nut  let  into  and  screwed  to  the  top 
piece  A,  its  lower  end  working  in  a  collar,  screwed  to  the 
pnoring  piece  B,  sliding  in  grooves  within  the  two  sides  of 
Ihe  frame.  C  C  are  the  guides  for  the  plough,  as  in  the 
common  press* 


VI. 
On  Blende^  and,  same  other  Af  tides;  b^  Professojp^  Paousi  *» 

±  HAT  tine  is  incapable  of  disputing  oxigen  with  elurcoal.  The  dne  in 
Is  a  known  fact:  and  the  same  maybe  said  of  ralpbur.  ^^"j^^^ '^'^  *>* 
Consequently,  if  blende  contain  oxigen,  it  must  yield  it  to 
tbo  action  of  charcoal. 

I  kept  a  mixture  of  transparent  yellow  blende  and  fir 
^arcoalat  a  red  heat  for  an  hour,  but  I  did  not  find  the 
slightemt  indication  of  sulphurous  acid.  The  mixture  being 
washed,  to  separate  the  charcoal,  left  the  blende  behind, 
wbidi  had  undergone  no  change.  Where  then  is  the 
oxigea  of  •  biendes  ? 

#  Jpiirnal  dc  Physique,  VoK  LXIV.  p>  150.  Feb.  1807. 
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I  !iaTe  Itufed  Tedhot  a  hatidred  part*  of  the  same  bUade 
with  as  ranch  lulpbur ;  and,  when  the  operation  wki  ended, 
it  had  not  increased  a  single  grain,  or  eren  ohaaged  colou. 
Hence  we  may  conclude,  first,  that  the  meUl  in  blendeb 
tat u rated  with  sulphur;  and  secondly,  that  it  is  f ree  f raa 
oiigen,  otherwise  the  tulphur  is  a  conibnstible,  wkick 
waoM  hare  taken  its  oitgen  from  it.  The  foUowiitga. 
periment  does  not  allow  me  to  doubt  thii. 

I  heated  together  a  mixture  of  sulphur  and  pare  oxUe  «f 
zinc,  a  hundred  and  ttronly.fiTc  grains  of  each  :  the  pro- 
duce was  a  hundred  and  ihirly-sii:  grains.  Apprehcniin 
howcrer,  that  it  might  not  be  taturatrU,  I  heated  it  liA 
fresh  sulphur,  by  which  it  was  increased  to  a  hundred  nj 
thirty>eight  grains.  On  healing  it  with  sulphur  a  tluid 
lime,  it  did  not  go  beyond  a  hundred  and  thirty-eight.  1 
repeated  the  experiment  twice  more,  and  the  prodaet 
■topped  at  a  hundred  aud  Ihirty.eighl  grains.  Hence  «t 
may  infer,  if  there  were  no  mistake,  that  38  parts  of 
sulphur  took  the  place  of  %&  of  oxtgen,  that  wore  COO- 
den:>ed  in  the  oxide.  It  would  bo  supcrfluons  to  say,  that 
this  process  evolved  torrents  of  sulphurous  gas. 

Morveau  is  I  believe  the  first,  who  reproduced  sulpfanrtt 
of  line  by  heating  its  oxide  with  sulphur.  The  artificial 
blende  remains  pulverulent:  but  it  appears  to  me  by  Mac. 
veauS  account,  that  it  is  capable  of  being  melted  by  • 
strong  heat'  blende  is  transparent;  hence,  they  say,  its 
inct~l  must  be  oxided.  But  the  sulphurets  of  mercury  and 
of  arsenic  are  transparent  likewise;  yet  they  are  free 
from  Dxigen.  The  sulphurcl  of  arsenic,  I  know  not  whe< 
thcr  I  have  mentioned  the  fact,  supports  any  tcmperatan: 
to  which  you  chouse  to  cuposc  it,  without  alfi>r«Ung  aay 
indication  of  sulphurous  gas,  or  losing  its  transparency. 
Arsenic  acid  or  oxide  gives  out  sulphurous gHjiiiahuadaDce, 
when  heated  with  sulphur,  and  affords  a  transparent  sul- 
phuret, similar  to  that  produced  by  the  metal  itself.  These 
compounds  therefore  contain  no  oxigea  ;  and  consequently 
transparency  is  no  argument  for  the  oxidation  of  a  sulpbo. 
ret.  But  why  should  zinc  fcfuso  to  unite  directly  Hiih 
snlphui!  1  confess  1  tee  no  reason  for  i^     ^  had  intended 
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Bi&tiinc  n-Uh  cinnili.ir,  and  utber  salphurcts; 
I  objecu  hare  preTvnted  mc 
o  sulphiirct  of  iiiic  is  fruqticntly  concealpd  by  foreign  DiS^mt 
1  anj  lulphiircts:    h(.'nce   rcti,    black,  ash.culoared, 
,  and  other  btL'iidcs,  of  w 
been  made.     Now  this  is  preciholy  the  same,  as  if,  in  the 
Daturil  history  of  wuol,  dtOerrnt  species  were  (o  be  made 
of  those  that  arc  ilycd  red,  black,  gray,  or  green. 

There  are  blendes  coloured  by  red  oxide  of  iron,  which  Blackblendo 
appear  blark ;  but  (heir  powder  is  rt-d.  These  may  be  ^'^'^'^'^ ^^ 
analysed  by  mnriaHc  acid,  which  will  cause  the  iron  (o 
descend  to  its  toinimum  of  oxidation,  on  account  of  the 
snlphiirelted  hydrogen  formed  during  their  solution.  Wo 
^!)TouM  be  aware  of  this,  that  we  may  not  suppose  the 
%idu  to  be  at  a  luininiuin,  where  nature  has  placed  only 
'ftxide  at  a  maximitm. 

There  are  &ome  that  contain  lead  in  the  stale  of  oxide,  Binidet  «rith 
or  of  sulphurcl.  If  these  he  exposed  to  the  action  of'"^ 
ODurialic  acid,  the  whole  of  the  lead  is  funnd  In  thesoiii. 
t!on:  but  if  oilgetiixcd  muriatic  acid  be  used,  wo  must 
Jook  for  the  lead  in  llic  rc^!iduulu  only.  The  re^on  of  Ibis 
is  obvious;  the  snljihur  of  the  bk-nde,  beiu^  addi&ed,  prc> 
cipiUtea  the  lead  1»  the  :<tale  of  sulphate. 

ITiJrosiitjihim-t  of  Zinc. 
SulpVufrlfed  bidrogcn  prccipilales  ziiic  frum  its  solnlions  Hidromlfhorat 
in  a  yellowish  »lti(e  powder,  which  i^  a  bidrosnlphnret. "''""' 
T^is  prccipitaii<iiL  howerer  is  limited.  When  the  acid  ia 
freed  from  a  con^Meralile  porlion  of  the  onide,  lo  as  to  be 
in  excess,  it  di«jjutes  tho  reoiainder  with  the  hidrogen,  and 
the  precipitation  stops.  Il  is  oeceis^iry  therefore,  to  add  a 
Uttlc  potash,  to  neiitrulizc  tliis  excess.  The  alkaline  hidru- 
■nlphurets  produce  the  same  precipitate.  The  nitric  acid 
mcts  with  fehemence  on  this  Lidrosulphuret,  burning  ill 
bidritgen.  and  pnrt  of  il»  sulphur.  Muriatic  acid  applied 
cold  cspels  the  sulphuretted  hidragen  in  abundiince.  Thij 
hidrosulphnret  a1  a  ml  heal  gives  out  water  and  aulphiironf 
arid,  and  is  curnLrted  loto  a  simple  sulphurct,  or  blende. 
The  »nlpbnret  of  «inc,  whether  iuti»'e  or  artificial,  yields 
^ttlphnrctted  hidrugen  ;  which  bowerer  h  not  an  educt,  but 
1  product. 

AmbergrU^ 


TdKnr  tmb«r-      This  piece  was  found  on  the  coast  of  Braul.    It  ii  of  Ai 
^  colour  of  honej;  Tciy  homogeneons  in  its  textnre;  ail 

free  from  those  fragments  or  beaks  of  the  cottl^fiili)  flal 
are  interspersed  in  the  ash-colonred  amber  of  die  ahofB.  ill 
cohol  dicsoWes  it  entirely,  except  a  few  al^ht  pflBrii 
This  solution  is  curdled  bj  water.  ETapormted  it  lemi 
a  yellow  substance,  which  soft^s  and  bams  like  a  i«u; 
swims  on  a  solution  of  potash,  which  dissolTea  bat  afct 
atoms  of  it ;  and  gi? es  out  no  smell  of  ammonia.  Tha  fkSi 
grance  of  this  purified  resin  is  still  that  of  the  ambef|rin 
itself.  Exposed  to  distillation  it  melts  quieilj,  wilhail 
swelling  up,  and  yields  a  thick,  yellow  oil,  which  %mtff 
on  water.  It  is  accompanied  with  some  indications  of  ji/^ 
lu:id :  but  what  is  astonishing  is  the  ambergris  scent  of  flfl 
oil. 

Cochmeal  acid.     The  powder  of  this  insect  has  always  seemed  tonete 
It*  colouring    i^^^  ^n  ^cl^  ^,(g^  I  i^Q^^  QQ^  whether  it  be  the  effect  of  ft 

■utter  precipi- 

latad  with  iiine,  action  of  air  on  any  of  its  principles.     Lime  water  prs» 

dpitates  its  colouring  matter  completely,  and  the  resnlt  b  S 

bnt  obtainable  lake,  on  which  alcohol  has  no  action.    To  obtain  the  port 

more  pure  with  colouring  principle,  we  should  decompose  this  lake:  bntss 

letd.  the  white  oxides  of  tin  and  of  lead  likewise  saturate  tfaea- 

seWes  with  it  readily,  wc  may  obtain  it  still  more  pare  from 

these  by  means  of  sulphuretted  hidrogen,  than  by  employ. 

ing  acids.    I  belioTe   the  colouring  principle  of  iennel 

likewise  precipitates  with  lime. 

Ox  gdn. 

Itctinofgall.  Acids  precipitate  from  this  a  resin,  Vhlch,  after  it' hai 
been  well  washed  in  boiling  water,  may  be  drawn  iito 
threads  like  boiled  turpentine.  When  dry,  it  is  semitraas* 
parent,  greenish,  melts  with  the  gentlest  heat,  and  pa 
burning  coals  exhales  a  smoke  that  has  somewhat  of  a  fra- 
grant smell.  Alcohol  dissoWcs  it,  without  leaTing  aaj* 
residuum ;  and  water  precipitates  this  solution.  Oxigeniifld 
muriatic  acid  whitens  it  with  the  assistance  of  a  gentle  heat; 
][t  remains  in  complete  fusion,  after  haring  giTen  ont  seme 

tfsoislare: 
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olstajc;  and  a  strong  heat  causes  it  to  me  in  th«^  form  of 
thick  oil,  the  smell  of  which  U  that  of  an  animal  «ub- 
uice,    and  oapleasaut.     A   litlte  carbonate  of  ammonia 
K^ompaufS  k.     It  leaves  Ti>ry  tittle  coal.     Rut  what  dia.SuluSlein 
ttguialic*  it  from  the  aromatic  vegetable  resins  is  its  great'"^"- 
liability  in  (be  weakest  alkalis.     Acids  separate  it  fram 
lesc  wtlhotit  alleralion,  and  it  may  be  drawn    out  into  No- aiw»ji  i 
iteads  as  before  ;  so  that  we  cannot  denv  it  the  principal  saine- 
b*rftcl«n  of  rtsins,  but  it  is  not  always  the  nmt.     I  have 
btained  sotnc  from  gall,  which  wu  soft,  semittuid,  or  iii- 
kpxble  of  assuming  the  consislenry  of  the  preceding. 

To  obtain  this  resin  pure,  we  luuist  begin  wilb  pasaingModeorob. 
laei  gall  through  alcohol,  to  ?e;>arate  its  albuminous  pot-  "'"'"8 '"  Pn 
ibh*.     These  occasion  the  purrtfacfiin  of  gait  when  kept:  and  procrvliv 
iSt  the  extract,  passed  through  alcohul,  and  evaporati^l  toK^'l  l^";"" 
he  coniiitcnce  of  a  sirup,  is  no  longer  susceptible  of  aKc. 
atioa;  audit  is  in  this  litato  J  keep  it  for  my  lectures*. 


va. 

iemarkf  on  the  S(ruclure  vf  Mount  Jufa,  from  a  con- 
tiderable  Number  of  Heights  taken  fty  the  Barometer, 
utfd  extendtd  through  France  to  the  Sea  ;  by  Mr.  And. 
»E  Gt,  Member  of  the  Academy  of  Casiel,  ifc.  +  " 

■  X  HE  four  loftiest  sumtnitB  of  (he  first  chain  of  the  Jura  Tint  chaio  of 
«  nearly  oa  a  level,  as  is  thoir  base,  the  lake  of  Genera,  """"'*  ^"'*^ 
IB  t  length  of  twelve  leagues. 

TheiDmmits  of  theSuchetaiid  Sucheron,  which  riiefrom 
he  mttern  eatremity  of  the  lake  of  Neufchatel,  six  leagues 
;bb  dw  preceding,  are  30  toi^es  lower.     The  other  snm- 

*  An  ingenious  artiHt,  Mr.  J,  Clark,  in  his  Instructions  for  Draw- 
ig  and  PainiiDg  in  Water  Colotirs,  observer  that  gall,  which  it  ii 
njueiitl;  nptewary  tn  add  to  a  tint,  wlicn  it  will  not  adhere  uni- 
irmly  to  tlie  p:ip^,  from  any  sliglil  greasiness  of  its  Biirfaie,  will 
wp  much  betler,  if  it  be  Ui'iieA  a  llltle.  I'hii  no  doubt  is  owing 
I  the  coagulation  and  reparation  of  the  albuminous  mutter  by  heat, 
mfomiably  to  the  ninark  of  Professor  Proust.  W.  N. 
tiiHuoaldci Mines  Vol.XVill.  p. 43(1. 
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nits  continue  diminiihiiig  to  the  Rhine;  but  io  the  LebAi 
berg,  iiTe  leagues  below  Soleiire,  or  through  a  space  of  tf 
or  30  leagncs,  they  decrease  almost  imperceptiblj^  .as  dod 
their  base.  In  this  intcrfal  indeed  the  i ummit  6f  Ae  Chisi 
terale  is  not  above  40  toiscs  lower  than  the  fonf ' 
but  from  the  Lcbrcbcrg  to  the  Rhino  the  decUrifj  k 
rapid.  •  . 

The  plains  or  tablc^Iands,  that  form  the  western  foot  of 
this  first  chain  of  the  Jura,  likewise  diminiab  in  height  pn* 
portionallj  to  the  mountains,  and  in  the  same  diractkn. 

•econd^hain.        2.  The  highest  summits  of  the  second  chain  of  tiMlMi 
continue  nearly  on  a  leTel  with  each  other  as  far  as  (he 
Stierberg,  opposite  the  Lebreberg,   a  distance  of  SO  * 
26  leagues:  bat  ihencc  to  the  Rhine  thej  ako  lower 
rapidly,  lik-a,  those  of  the  first  chain. 

Thfadchib.  3.  The  highest  summits  of  tlie  third" chain  are  ncnrfy 

a  IcTql  with  each  other  throughout  its  whole  lengthy 
is  30  or  35  leagues. 

4.  The  highest  summits  of  the  fourth  chain,  whidlilV- 
nearly  in  a  right  line  from  Estiral,  four  leagues  north  of 
Moirans,  to  St  Hippolytus,  a  distance  of  30  or  S5  leagne^ 
are  likewise  nearly  on  a  level ;  but  those  to  the  sontih  of 
Estival,  and  to  the  west  of  the  above  line,  follow  the  in- 
clination of  the  rivers. 

There  are  screral  large  plains  that  intersect  this  chah^ 
particularly  above  Ornans  and  V^illafans.  These  plains  ass 
nearly  level  throughout. 

6.  The  fifth  chain  is  very  similar  to  the  fourth. 

Sixth,  or  lowest      6.  The  lowest  chain  of  the  Jura  is  about  60  leagues  in 

^*'''  length.     Its  loftiost  summit  ii«  that  called  the  hatei  des  TVon* 

chaisj  three  leagues  east  of  Porentrui.  From  this  poinl' 
the  other  summits  diminish  on  both  sides,  according  to  the 
course  of  the  rivers.  There  is  no  great  difference  from  tin 
mountain  of  St.  Ursane  to  the  Mont  dcTrieve^  two  leases 
north-east  of  Beaume:  they  afterward  diminbh  more,  aoJ.^ 
remain  on  a  level  with  each  other  to  the  monntstin  oC 
Pouillat,  three  leagues  north-east  of'  Bourg*en.Brcsse^  that 
is  for  35  or  40  leagues. 

The  plains  at  the  eastern  foot  of  the  last  summits  am 
also  nearly  on  a  level  with  each  other,  particalarly  from 
Ofgel^  to  Cernans,  above  Salins.  / 

Ffom 
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flrii  Arrangement  it  foUow:^,  that  the  whole  ot  the  The  whole   I 
BH  an  amphitheatre  of  60  l.-agiies  long,  by  IS  or  14  SliThm"™""" 
be  stepi  of  which,  or  chains  gf  mouatains,  that 
«  one  another  in  a  line  frum  north. cast  to  sooth- 
ilerel,  each  almost  throughout  its  whole  length, 
tte  chain  that  separates  the  waters   that  fall  into  Chabtfaat 

was,  (he  loflitst  summits,  except  the  Jlaule.Jouxj',^"^"/!?^^^ 
ttte,  ar«  in  the  neighbourhood  of  Dijon.     From 
It,    following    the   ch^in   to  the   soulb-west,    the 
■nuniti  are  nearly  on  a  IctiI  ;  but  the  other  3un. 
Ui  chain  decline  to  the  north-east. 

and  Besanfon  are  Ii^vcl  with  each  other,  and  the 
tanmits  in  the  neighbourhood  of  these  two  cilici, 
I  by  a  plain  of  1 1  or  15  L-agues  and  a  few  hlUs, 
»ise  on  a  level.  The  summit  called  Tasselot,  the 
ic*r  Dijon,  is  306  toises  above  the  sea  :  the  roclu 
nucin,  the  higbesl  near  Besanfon,  are  303  toisc* 
«'  ira.     The  other  sitmrnits  to  the  south-weit  of 

rof  BesanfOn,  in  the  two  chains  in  which  these 
tituate,  are  likewise  on  a  UtcI  in  their  other 
Qding  points  on  each  side  of  the  Saone,  at  13  or 
ir  distance,  and  in  a  lengtli  of  20  leagues, 
fell  the  valleys  were  filled  up  to  tlic  height  of  the  General  te«9t 
tf  the  moanlain!  that  border  upon  them,  from  'lie^I'I^u^il," '^ 
tt  topi  of  the  A1p%  a  very  gently  inclining  jilane  Die  Alpt, 
ftformed.     For  instance,  if  a  right  line  were  drawn 
Imtaihe  loftiest  stimniits  of  the  mountains,  that 
IfTOupe  of  St.  Gotthard,   it  wonid  cut  the  intcr- 
A^ns  of  mountains  nearly  at  right  angles,  passing 
IKf  south  of  Paris,    between  Langres  and  Dijon, 

E  north-east  of  Besaufon,  two  leagues  north  of 
and  a  little  to  the  west  of  Berne, 
would  be  160  of  the  old  common  French  leagues 
T+IS  miles],  and  the  whole  ascent  would  hv  only 
£  [3733  yards],  the  height  above  the  sea  of  the 
|6rb.;rg«,  the  loftiest  summit  of  the^e  mountains; 
r  the  declivity  were  uniform,  it  would  be  a  little 


eight  here  given  Is  not  from  acluil  measurement,  but 
ivni  a  coiiipaii»a  with  them  iJiat  were  measured. 

Us* 
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less  than  11  toises  per  league.     But,  as  tke  wliole  stbpe  ii 

not  uniform,  to  giTc  a  more  accurate  idesL'ot  it,  wen^ 

divide  the  160  leagues  into  Rie  unequal  portions,  ei^af 

which  would  have  a  nearly  uniform  slope. 
Lerelfrom  1st.  From  Havre  to  the  chain  that  separate*' Ae  wafai 

Havre  to  falling  into  the  two  seas,  taken  near  IMjon,'  »  length  of 

96  leagues,  with  300  toises  elevation  above  the  tea,  wUdI 

would  give  an  ascent  of  three  toises,  one  foot,  fonr  Indeii 

in  every  league. 
From  l>gon  to      ^  From  these  summits  to  those  of  the  lowest  chab  tf 
'^'^'        the  Jura,  beyond  Besan^on,  at  both  which  plMteg  die  hc^l 

above  the  sea  is  the  same,  making  a  horizontal  liii^'of  fS 

leagnes.  . 
Fiom  Bcsinfon     3d.  From  the  highest  summits  near  Besanf on  to  fliole'af* 
£e  Jull^  ""^     ^^  highest  chain  of  the  Jura,  at  Casscnde,  two  leagncs' 

north  of  Neafchfttel,  a  distance  of  13  kaguet,  with  650 

toises  difference  of  elevation j  giving  45^  toiaei  rise  in  ft' 

league. 
From  the  Juia      4th.  From  the  loftiest  summits  of  the  highett  dia&i  ef ' 
^^«  ^"^     Jnra  to  those  of  the  lowest  chain  of  the  Alps^  aonth-^Mit  of 
Aipg.  Berne,  a  distance  of  15  leagues,  with  200  toiaea  diffieroui' 

of  elevation,  giving  13  toises  two  feet  rise  In  a  league. 
Fkfon  die  6  th.  From  the  summits  of  the  lowest  chain  of  the  Alps 

iTGot^MdT  ^  ^®  highest  of  those  of  St  Gothard,  16  lesifnea  distanec^ 

and  700  toises  of  elevation,  being  a  rise  of  4G  toisea  fear 

feet  in  a  league. 


VIII. 

Some  Mineralogical  and  Geological  Bbfervaiionsj  mudeki 
the  Isle  of  Arran;  by  the  Rev.  Jamo  Headrick*. 

A  DVANCING  along  the  north  sh5re  of  the  bland  froa 
Loch  Ransa,  the  first  remarkable  thing  that  occnrt  is  at 
Craig-na-Srone  (Nose  Rock^)  where  the  secondary  strati 
are  seen  resting  upon  the  micaceous  Khistns,     The  flrsi 

♦  From  that  Gentleman's  View  of  the  Mineralogy^  Agriculture^ 
Manufactures,  and  Fisheries^  of  the  Island  of  Arran. 

0tratQ» 
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itnlum  of  this  Vind  ti  a  sort  of  chalky  llmcstooe,  vbldi  c»i""^ou» 
Contatns  ronniled  pieces  uf  qiiartf,  fraginetlb  of  schUnu, 
ttc,  M  u  Ui  coTutilut<i  A  siiecttu  of  pnddijig  stone.  Many 
parts  of  the  slratnm  roniaiii  few  of  thi^i;  extraneous  bodies, 
and  would  makf  racVilcnt  lime.  Further  on,  a  sort  of 
padding  stone,  red  sandstone,  and  shjter,  occupy  the 
coast. 

Where  the  limestone  reft?  npon  the  sChiBtus,  three  whin.  Sclmiui  mtei> 
■tone  veins  intersect  the  schistus,  and  the  strata  that  rest  whioiiooe. 
Bpon  it.     Where  these  veins  ruti  in  the  schisius,  the  ehceki 
•a  each  side  arc  penetrated  by  the  whinstune ;  and  frag, 
menls  of  the  schistus  are  found  immtrsed  in  the  whinstone 
Veins.     One  rein  diTick-s  into  two,  like  the  letter  V ;  and 
l^ces  of  slate  are  found  immersed  in  the  wbinstonc,  at  tha 
angle  of  separation. 
*  The  Scriden  rocks  arc  strata  of  brecria,  or  puddingstone,  Rocfcs  bM« 
thickness,  and  leaning  upon  the  side  of  ^'^ 
n  angle  of  about  ^I.S",     About  a  bun. 
deed  years  ago,  immense  masses  fell  from  these  rocks,  and 
now  oncuntbcr  the  beach,  rendering  it  difficult  and  dan- 
^rous  to  pass  along  shore.     The  concussion   shook  the 
eftrth,  and  ihc  sound  was  heard  in   iln(e  and  Argyleshire. 

00  climbing  towards  the  summit,  found  the  whole  of  this 
enormous  mass  of  strata,  which  reaches  almost  to  the  tap 
flf  the  mountain,  bad  shifted  frum  its  original  position; 
and  thai  its  transverse  sections  were  separated  from  each 
other,  so  as  frequently  to  leave  spacious  gaps  between. 
Id  many  cases  too,  the  upper  masses  ride  upon  the  ends  of 
Uiose  Mow  thcra;  which,  baring  no  fisible  support,  ex> 
:fee  the  tnoat  lively  apprehension  thai  the  whole  is  about  to 
lUI,  and  crush  the  beholder  to  atoms.  The  Scriden  rock) 
itv  reckoDcd  the  extreme  point  of  Arran,  towards  north. 

Ml. 

B«d  sandutone,  with  sometimes  pudding  stone,  continue  ^'"'■■""'■n4 

dong  tbo  coast,  and  ascend  to  the  top  of  the  raounnua ''      ^l'^'^ 

irhcre  they  meet  the  schistus. 
Near  the  Cork,  these  strata  are  intersected  by  a  great 'nterwcird  »^  J 
in  of  porphyry,  the  south-east  side  of  which  consists  of'""''  ^' 

homboidal,  sharp.angled  crystals  of  feUt'par,  inserte !  in 

1  red  groand.  On  the  opposite  side,  the  groiuid  it  mostly 
«rei„XVII.— SvFFLGMUi.  S  a'  blua 
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Nue  basaU,  with  some  streaks  and  tpols  of  red  inlcrrmia^ 
Di^Knttpe-  TbU  vein  seems  to  rise  to  tJic  top  of  the  mguatoiQ  ;  uAk 
phfry  la  oae  exhibits  a  curious  spccimoa  of  different  ipectca  of  porphjii 
"'^  combined  in  the  same  mass.     1  do  not  see  lio«r  the  igiwiMi 

theory  can  accouot  for  it ;  because,  had  it  hceD  nuci  (tsm 
tjie  bowels  of  t|ie  earth  in  fusion,  it  onght  to  have  bm 
bomogcDeous  in  its  structure.  The  Tariety  and  sepanlita 
«f  materials  sbon  they  had  been  couTeyed  into  a  rfiwi 
in  the  strata,  at  different  time^,  and  Trom  different  Manw; 
Vhere  they  coiuolidatcd,  by  the  attraction  of  cofctan^^ 
which  operates  upon  bodies  whose  particles  are  bro*^ 
Into  close  unioif,.by  extreme  putTcriiation.  Theearlhit 
too,  wbcD  minutely  pulTcriied,  combine  with  wUer,  ttk 
pus  from  i(,  either  in  the  funn  of  cement  to  nnite  Ai 
grosser  particles,  or  in  the  form  of  crystals.      One  poUk 

■  dear,   that  the  feldtspars  in  this  porphyry  h«d  not,  Uk* 
H  those  we  haTe  so  often  described,  been  conveyed   tD  Adr 

■  present  situation  in  a  solid  state,  because  their  angka  ■> 
not  blunted,  or  worn.  They  must  therefore  bare  cdinofc 
dated  where  thej'  are  now  found. 

Cock,ah<i{e         The  Cock  is  not  a  solid  rock,  as  I  expected,  butakmi 

m^  of  sand-     j^^^  ^f  sandstone  that  has  fallen  from  the  rocks,  and  studi 

on  a.  narrow  base  upon  the  beach.     It  bas  acquired  ibis 

qame  from  mariners,  to  whom  it  serfes  as  a  land. mark,  sad 

to  whom  it  presents  a  very  lively  icp  res  en  tattoo  of  a  cock 

crowing,  and  clapping  his  wings. 

RedunJEton?        Coatiguoui  to  the  Cock  arc  irregular  *cinx   of  bjuall 

hl^""*^  ^y   intersecting  red  sandstone,  of  a  dark  blue  colour  interaiUyi 

but  the  aides  next  the  sandstone  are  of  a  deep  red  coIm^ 

smooth  and  glosay  like  Roman  bricks.     Thu  breodtk  ii 

thcsz  veins  Taries  from  about  one  to  three  or  four  inc&fk 

Further  on,  the  same  sort  of  reins  occur  in  red  indanted 

clay  shire r. 

Re4iadunied       Several  massy  strata  of  Jniluntted  clay  occur,  of  ■  florij 

<^'*T' •*['*'''?     red  colojir,  to  which  the  sea  has  con»cyed  a  £ne  polok. 

an«t  b"ing       '  From  tiiesc,  I  am  confident,  Tases,  urns,  jars,  utd  all  tk« 

vroyi^tuiU)     more  durable  species  of  earthen  ware,  miuht  be  fabricated. 

onaSnmul  _.,  ,         ,  "^      ,        „  ,.  i  ,      .    .  .  1. 

^ttMit.  susceptible  of  a  jaspidean   polish;    and,  being  Tanegatet 

with  spots  of  different  colours,  might  emulate  the  niMt 
elegant  porjihyrj'. 


■  'WWitn 'ftSc  ire  sercfal  strata  Uiat  took  like  a  Mosaic  Natuna  Mo»li 
paTemcAt  of  finely  polished  brick,  6f  a  florid  red  cotoa'r*  ^^ 
They  cfbnsist  of  eqiiiTat^ral  pieced,  or  rhombi,  of  indu- 
rated tidy,  diViidoi  by  s^ptarla  Which  ran  in  straight  lines 
parkllel  to  each  othck*,  ind  are  crossed  by  other  straight 
and  parallel  lines  with  the  greatest  regularity,  so  that  eack 
Aiinibtis  is  enclosed  within  septaria,  which  separate  its 
sHHel  frto  tA<y^  6f  other  rhombi,  which  are  parallel  to 
tfiob.  The  bl^adth  df  the  rhombi  may  be  about  fourtfea 
hich^;  that  o^  the  scptdria  about  half  an  inch.  The 
eoloiir  of  the  sbjitdria  i&  a  pile  red,  inclining  to  whiteness; 
And  it  looks  Tcry  like  puzzolatta  cement,  in  the  interstices 
between  regularly  formed  stones.  In  many  c^es  the  pare- 
mehl  11  worn  down ;  but  the  cement,  uhlch  is  hkrdcr^  pre* 
^e?Tes  ft  i^egulai'  edtiality  of  hdght. 

i  dbdbt  mbcR  if  the  most  skilful  masoii,  or  et^n  a  ini. 
Hematldan,  coiild  produce  any  thing  more  rbgular,  or 
ih'ore  bcautlfuL 

Hbrli  kre  hnhierous  strata  of  red  day  tfhlTier,  and  of  red  Iron  orti. 
slaty  kcKlshis,  which  include  Tarious  straiiilae  of  Htbmltites, 
and  of  kidney  ironstone.  The  haematites  is  generally  ai*. 
ridgM  in  stratulae,  bat  often  Interspersed.  When  ^tratlfled^ 
It  gtilertlly  comes  off  iii  rounded  pieces,  whose  sides  afe 
]iet[ltodlbilki',  ibid  arc  thicker  towards  the  centre,  thaii 
towards  the  dreamfefence.     When  ulterspersed^  the  pieccA  v 

4re  generally  broader,  are  of  a  round,  or  oval  form,  and  . 
flattened  towards  the  circumference. 

The  pieces  that  hare  b^en  lotig  exposed  to  the  ^ir  are  of 
4 '  blood-red  colour,  though  darker  towards  the  centre. 
Bat  iif  a  little  digghij^^  pieced  are  found,  with  a  fed  ieg» 
rttetkj  bat  internalfy  of  a  fibrous  textur^  the  fibres  at  right 
aftgles  t6  the  breadth  of  the  fitonc,  and  the  coloar  thai  of 
steel.  The  in'ters|)crscd  pieces  often  exhibit  an  indented 
fMctnre,  where  the  surface  of  itfdentafions  has  the  lairtrc 
of  steel.  • 

The  kidney.form  pieces  often  exhibit  a  dull  red  ezHhf 
ap^^vance  to  thetr  centre.  But,  where  they  haVcr  not 
been  to6  mnch  exposed  to  the  atraosphe^^,  tfair^  dSscof  ^  a 
radiaitcd  texture,  with  the  lustre  of  steel. 

These  two  species  feel  Tery  heayy ;  but  there  are  tttso 

3  A  9  other 
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other  stratalae,  whicb,  though  good  iron  stoa^ 
contain  a  proportion  of  clay,  and  do  not  fed  so  heaTy. 
Used  for  mark-      The  people  here  call  this  iroosione  keel^  and  nie  it  far 
mf    eep.         marking  their  sheep,  and  Tarioui  other  parpoiet.     It  hu 
a  greasy  feel,  and  gires  a  stain  to  the  hands^  which  Uk 
difficult  to  wash  off. 

The  farm  of  Cock  is  on  a  steep  hank  prbjected  tnm 
the  side  of  the  mountain.  The  soil  is  mostly  of  a  blood* 
red  colour,  and  is  composed  of  the  debris  of  the  ichisti% 
and  of  the  ironstone  which  it  includes.  It  is  wholly  Ck 
cumbered  with  this  ironstone.  Where  bams  had  nadt 
excarations,  I  traced  these  ironstone  strata  to  the  snmatt 
of  the  mountain. 
Imbedded  in         What  is  most  extraordinary,  great  quantities  of  tliis  lroa» 

^t»  on^tht    ^^^^^  ^^^  found,  imbedded  in  day,  below  peat  bogs,  on 
ffummitofthe  the  flat  summit  of  the  mountain.    This  dcarlj  shows  that 
aountam.        ^^  summit  was  formerly  coTered  by  strata  of  red  schistasy 
including  ironstone,  which  hare  mouldered  down.     Mack 
of  the  clay  may  haTe  been  washed  away,  leaTing.the  iroB. 
stone,    which  water  could  not    easily  carry  from  a  iat 
surface. 
J^-red  lime.     Connected  with  the  latter,  are  sercrai  strata  of  Ibnestone^ 
of  a  florid  brick,  or  blood.red  colour.     Such   limestone 
always  occurs,  where  haematitical  strata  present  themselTes 
along  the   coast.      We  shall    therefore  take  no  farther 
notice  of  this  limestone,  until  we  reach  Curric,   beyond 
which  it  was  not  obscryed. 
.Taspidean  A  stratum  about  three  feet  in  thickness,  and  formed 

jnarble.  -^^^  blocks  of  from  three  to  four  feet  in  length,  attracts 

attention.  This  stone  contains  innumerable  shells,  chiefly 
madrepores,  some  of  which  exhibit  a  bright  crimson 
colour.  The  ground  of  the  stone  is  somewhat  calcareous, 
and  in  its  fracture  every  way  resembles  jasper,  of  a  choco^ 
late  colour.  It  may,  not  improperly,  be  called  jaspidean 
marble.  Were  it  polished,  it  would  exhibit  a  striking  ap. 
pearance. 
^^^^I^f^^^  Advancing  onward,  the  strata  upon  the  beach  are  sad* 

denly  changed.  White  and  grey  sandstone,  with  sometimes 
a  mixture  of  yellow,  occur,  and  are  continued  a  great 
way. 
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Ta  these  Ibe  Cock  coal  h  included  It  b  confined  nitJiin  Coal, 
in  angular  spiice,  rurmed  by  two  leUgi-s,  or  edgc.seams  of 
Umeitone,  one  from  north.east,  the  othfr  from  soudi-eajt, 
which  meet  at  right.angles.  To  the  north  and  south  of 
th»c  tedj;es  of  limestone,  though  the  white  sandstone  «x* 
tendi  a  long  way,  and  includes  numerous  beds  of  black 
bitaniinatcd  shiver  uid  bliies,  no  stratum  of  coal  has  been 
Cpunil. 

There  are  thr«  or  four  seanw  of  coal  running  parallel  '^''J™''**™ 
from  north  to  south;  the  principal,  or  main  seam,  bung  ye^rs aeo. 
fhoQt  fourteen  feet  in  thickness.  They  dip  nearly  to. 
wnrds  north-east,  at  an  angle  of  45'^.  Fits  were  sunk, 
•Bdeforti  used  to  work  this  coal,  about  firiy  years  ago; 
bat  ai  there  is  no  harbour  to  export  by  sea,  and  a  road 
SiMt  be  cut  lereral  miles  throii|;h  rocks,  a  salt-pan  was 
bailt,  to  consume  the  coaJ  in  the  manufacture  of  «alL 
The  onJertakiog  tieems  not  to  ha«e  succeeded,  and  wa* 
soon  abandoned. 

The  coal  is  of  the  t 
I/eland;  and  there  ar 
shire,  and  (arious  pai 
uncommon  eiccllence.     Il  i 
aa  most  other  species,  and, 
netallic  lustre.     It  is  henc 


iinilar  strata  in  Ayrshire,  in  Fife.  |^ 

of  ScotliUid.      It  is    blind  coal,   of  untommon « 

Il  is  not  so  apt  to  fall  into  powder'"^''"'"' 

hen  fresh  dug,  it  exhibits  a 

called  glance  coal  by  some  ; 


but  this  word  does  not  distinguish  it  from  some  of  its  own 
varieties,  which  hure  no  lustre;  nor  from  some  species  of 
bUuninaled  coal,  which  have  a  shining  appearance.  The 
J§i>rd  bUadcotl  is  more  eipressire  of  its  peculiar  praptrty, 
ifi, mitting  neither  llame  nor  smoke;  as  it  consists  of 
CH^on,  with'iul  any  impregnation  of  bitumen. 

,X  could  not  I 'am  that  the  working  of  this  coal  wasV^ri^i^M 
•tudtniMl,    because  it   '  soon  disappeared,'    as  stated  by 
Mr.  Jamieson,    p.  lot ;    but  that,    from   its  inaccessible 
Anntion,    they  could  not  work  it  with  proUt      Boilitig 
•tit  Gonld  hardly  absorb  their  r<'fuse,  far  iesn  such  a  quan- 
tity.u  would   keep   (he    pit   constanllv  Rn'mZ-      It  is  well" 
k)iowa,  that  if  tliere  be  not  u  demand  Gufficient  to  absoriwi 
all  that  is  turm-d  out,  no  coal  can  hu  worked  with  protitjif^ 
and  that  the  working  cunnot  be  abandoned  and  resumc4> 
WCgrdtng   to  the  ductuations  of  the  demand ;  because,  in 
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that  case,  men's  waj^es  would  be  running  on^  the  muMm^ 
would  be  rotting)  while  the  pit  would  1^  drowii«d  with 
waters 

Mr.  Jamieson  also  states  ^  the  great  frequency  of  batiMe 
Tdns  as  another  cause,  which  must  render  the  coal,  if  ft 
should' eyer  be  detected,  of  an  indifferent  quality^  ai^di& 
ficnlt  to  work.' 
fo  bsiilt«f  With  regard  to  the  basaltic  Teins,  (  remarked  It  as  tt 

ij^^^  uncommon  circumstance  in  Arran,  that  I  could  not  fin^ 

'  a  single  basaltic  Tcin  in  the  coal-field,  or  as  far  as  the  wlnte 

sandstone  extended  on  each  side  of -it    There  did  not  tiiere- 
fore  appear  to  be  the  smallest  ground  for  belicTing  that  lit 
coal  was  cut  off,  or  its  quality  injured,  by  basaltic  reins. 
ITiitalce  of  the      When  th^y  wrought  the  main  seam,  by  digging  along  iff 
■imeiB.  outcrop  a  large  open  trench,  they  came  to  the  strata  whidk 

form  the  steep  side  of  the  mountain,  and  which  here  rise 
at  an  angle  of  nearly  70^«  They  thought  the  coal  ex- 
tended-through the  base  of  the  mountain,  and  cut  a  miaa 
to  follow  it  out.  Had  they  bestowed  the  slightest  attention, 
they  might  have  seen,  that  the  strata  on  ifhe  side  of  the 
mountain  are  very  different  from  those  which  inclnde  tie 
coal;  and  that,  when  the  latter  touch,  the  fn-mer,  thqr 
suddenly  terminate.  The  strata  on  the  side  of  the  moon- 
tain  appear  to  hare  been  of  much  earlier  fermation,  and- 
Hey  rise  at  a  much  higher  angle,  than  those  which  inclnde 
the  coal  Ncr  docs  it  appear  that  the  quality  of  -the  eoal' 
was  in  the  least  atiectcd  by  its  approach  to  the  mountain; 
for  it  was  equally  good  until  it  was  cut  off. 
SUiceout  sand-  On  examining  the  strata  perforated' by  their  mine,  I' 
C«hi^arJhtt^  found  tiiem  to  be  siliceous  sandstone  flags,  of  great  hard, 
ness,  and  of  a.  brownish  white  colour,  their  surfaces  esm 
hibiting  micaceous  scfiles.  They  are  from  one  to  two  inches 
in.  thickness,  and  arc  curiously  bent  upwards,  into  the  fom 
of  ^a.Grothic^rcb,  or  rather  of.  a  great  m^ny  arches  OTcr« 
Uippiog  each  other,  which  form  the  roof- of  their  mine. 
It  was  useless  to  foUo.w  the  coal  from  the  strata  where  il< 
was  found,  into  strata  so  Tcry  different,  both  in  qualitj- 
and  position.  As  far  as  I  could  learn,  the  coal  only  failed  - 
thfm  here,  where  they  had  no  right  to  expect  it. 

CouTteofthe       f fom  tho  posltiou  of  this  coal;  there  can  be  no  doubt- 
tmi,  and  man*  |l^|^ 
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Bit tt  crpsnifc  ro  a  great  «(ont  below  thcgof^  TfeVfer  Un*r«i*ififiii(, 
*e  convwih^t  fo  fbrli  it,  I  ConeciTC  it  »hou!*  Hot  be  by^^jght* 
tfnltini;;  [tits,  bitt  by  sinking  in  the  stratam  itself,'  and  draw. 
injt  it  np  tllu  iiirlln^d  plane  of  sandstone,  on  which  it  rcsU, 
by  raiTia^i'9  niniimg  upon  rollers. 

This  eo«l,  bcincfsteemcd  pure  carbon,  and  capable  of  With  iheirw. 
produciiii;  a  most  int -nse  heat,  I  am  siirprised'it  never  ''a''m"dVprofi*- 
bCf^A' a^lilted  to  ihi'  smcl'ing  of  iron,  arid  otHer  firnacicable. 
vfes.      The  itvtnfl'ine   here    seems  Inferfiansfible,    and  of 
itrci'tlent  qnality.     A  hai'bnur  might  be  scooped  oat  of  on^ 
of  the  ledges  oT  limestone,  whicii  ciictosc  the   eoidillel3]f 
which  would  eott  nflthlnj;,  as  the  limestone  would  reptif 
Oio  etprnsc  with  pmGt.     From  (his,  Ihe  coal  and  tronstond 
nigtit   be  exported  to  a  situation  farourablc  for  ui  tida- 
Wbrk. 

Sotac  itrala  of  bitiiminated  shiver,  or  sbtHe,  of  a  black  Bit umincMl' '' 
AjlOdr,  are  visible,  not  only  in   the  coalfield ;   bat  mariy'^'' 
tfre  visible,  for  a  ^eat  extent,  on  each  side  of  it.     These' 
«U3ta  sometimies  throw  oat  an  efflorescence  of  salpKxte  of 
itia^esia. 

Bnt  in  one  of  the  scams  of  coal  which  Mr.  Cowle  had  A  stntum 
wrought  in  the  way  called  open  stretch,  for  the  purpose  "f  nated^w^b"^ 
tfiiming  limestone,  I  observed  a  highly  bitiiminated  species  iumcnbEti>ec» 
of  till,  of  a  black  colour.     This  appeared  so  crtraordioary,  bUnd  co«U 
that  I  rrqaested  Mr.  Cowic  to  write  down  a  description  of 
it,  wdieh  follows. 

*  The  seam  of  coal,  at  the  Cock  of  Arran,  wrotght  by' 
Jaincs  Cowie,  is  fir*t  about  ten  inches,  then  eight  or  tan' 
ihches  ofadaochy  till,  then  twenty  inches  of  coal.  The 
dancb  which  separates  the  two  seams  of  coal,  is  arranged 
tfl'  this  manner  ^A^>^>^>y;>^  like  the  back-bone  of  a 
fisll,  and  risL-s  in  iurge  ,  iucl's,  hut  parts  in  the  middle.  The 
till  bctwecD  the  two  scams  of  the  coai  serrei  to  bum  lime.' 

Mr.  Cowie  added,  that  the  dauch  was  always  mixed  with  Mixed  for 
the  bitnd  coal  Ju  burning  lime.     That  it  icemcd  to  kindle*"""'"' "°" 
more  readily  than    the  coal;  and  the  only  diSereocs  wasj, 
that  the  dauch  always  left  a  large  ^nert  (cinder)j  whereas 
the  coal  burnt  into  a  fine  white  ash,  of  very  small  qaantity. 

jBere,  then,  are  highly  bituminated  strata  of  clayj^  no^ 
on);  connerted  with  blind  coal,  but  one  iBterposed  betweea 
two  leams  of  that  fossil. 

4  Ottk 
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l^amarki  on  tb^     OiUT  nn  of  fir«  make  their  favouritB  eliscat  operali  it 

^1^^^^        many  contradictioiu,  at  the  hociu-pocaa  trioka  lapmted  H 

phlogiston  by  the  older  chemistk    At  one  tinie,  phlogirtia 

<H>ttUi  not  penetrate  the  moat  poroat  bodies;  at  aaothci^ 

<he  most  dense  were  insufficient  to  confine  it.     At  one  im^ 

it  wu  the  cause  of  grarity  and  attraction;  mt  aaotlieri  d 

levity  and  repulsion. 

These  gentlemen  asnrt^  tiuit  blind  coal  has  had  ill  hiHa 

men  cTaporated,  by  the  great  heat  which  derated  the  stnfi, 

from  want  of  sufficient  pressure  to  CQnfino  it;  and  thrt 

Utuminatod  coai  retained  its  iMtumenj  while  subjected  ts 

fthi  lisst|  in  consequence  of  the  enoroous  pressure  which 

preTented  its  escape. 

Howcmmethe      But  I  wguld  ask  these  gei|t]emen-«-How  came  the  diy 

Vitumen  here  'Krata,  in  the  same  alternation  with  the  coal,  to  retain  th«r 

•n  tots  hypo*  '  ' 

ifm^^  bitumen,  while  the  coal  was  depriTed  of  it?  But  espedallyi 

how  came  a  stratum  of  clay,  included  between  two  stratna 

of  coal,  to  retain  its  bitumen,  while  both  the  stratam  of 

Qoal  iost  theirs  ?  I  do  not  see  how  these  gcntlemea  Ctt 

answer  these  questionsi    in  i^  way  consistent  with  thdr 

theory. 

Mtene  in  the         They  refer  us  t^  the  sandstone  which  covers  the  Uiai 

thir  b^^r^^l    ^^^U  ^^4  allege  wo  shall  fii^d  some  traces  of  the  bitnsMa 

there.     But  though  I  examined  the  sandstone  strata  which 

fprmed  the  immediate  roofs  of  the  strs^ta  of  coal,  and  nianj 

others,  with  the  utmost  care,  I  could  not  hi\d  the  smallest 

Tisible  trace  of  bitumen- in  themi  nor  could  I  trace  the 

fi^ghtest  mark  of  TCgetable  impression,  either  in  the  sand. 

stpnc,  or  in  the  bituminated  shiyer  connected  with  the 

hliod  coal. 

Bituminous  Bitumen^  partid^  of  coal,  and  remains  of  Ti^get^blci| 

coal  form^       1 1^^^^  always  found  in  the  sandstone  straU  that  eovarei 

l^tuminated  coal ;  and  often,  in  the  coal  itself,  T^getsbh 

remains  occur.    Hence  I  inferred,  that  ifuch  coal  had  bsfls 

formed  from  regetables;  and  the  marks  I  formerly  ai^ 

signed  of  sandstone,  including  coal,  applied  only  to  bits. 

blind  cot]  not.  ninatcd  coal.     Blind  coal  appears  to  be  sui  generis^  an4 

to  hare  been  formed  without  the  aid  of  vegetables. 

But  without  pretending  to  assign  the  mode  of  its  for* 
SUitioni  I  think  I  am  warranted  to  assert^   it  was  not 

fQna«4 
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Ibnnediii  die  waj  onr  fiery  philosopken  allege;  and  that 
the  facts  stated  are  fatal  to  their  theory,  as  far  as  it  depends 
4Qpon  preisure,  or  defect  of  pressure. 

The  strata  of  white  sandstone,  and  of  bituminated  shiTer^ 
oecnpy  tfaeeoast  only  a  short  way,  on  the  north  of  the  coal 
Celd|  bnt  on  theisonth  they  prevail  for  seyeral.  miles. 


IX. 

« 

HuesHont  rtspecHttg  the  Fines  and  Wines  of  Oiampagne^  bg 
Mr.  Chaptal,  tDtih  Answers  to  them  by  Mk  GsBMOjri 
efEpemay^n 

JL  HE  coontry  that  produces  the  celebrated  wine  known  Red  aiWf 
tj  the  name  of  champagne  is  particularly  famed  for  two  cha»P«fiM 
I^inds;  the  white,  called  wines  of  the  river  Mame;  and 
redf  or  wines  of  the  mountain  of  Rheimsr  If  the  soathera 
aspects  of  the  hills  on  the  Mame  produce  excellent  white 
wines,  their  backs  and  declivities,  called  the  mountalas  of 
Rheims,  though  generally  facing  the  north,  and  almost  aU 
ways  the  east,  yield  red  wines  of  good  and  sound  quality^ 
ud  of  a  fine  and  high  flavour,  which  ought  to  be  made 
Jtoown. 

■ 

The  side  toward  Rheims  is  divided  in  trade  according  to  DiTisionB  iiit» 
the  quality  of  its  wines  into  the  mountain,  lower  mountain,  <\i*^«rent  quali- 
•ii4  St.  Thierry.     Of  the  first  those  of  Verzy,  Yerzenay, 

♦  The  numerous  facts  here  given  render  this  Paper  valuable, 
thoagh  the  Authoi^s  theory  and  expressions  are  not  always  on  a  le- 
wd with  the  present  state  of  chemical  knowledge.  Nothing  how- 
ever more  perfect,  or  more  copious,  has  yet  been  published,  res- 
pecting one  of  the  three  principal  wine-countries  in  France.  Mr. 
Chaptal  will  introduce  almost  the  whole  into  his  Art  of  Making 
l¥ine,  which  will  appear  in  the  course  of  the  year. 

[We  have  considerably  abridged  this  Paper,  from  the  Annates  de 
Chimie,  vol.  lxi,  p.  5,  for  January,  1807,  taking  only  the  princi- 
pal facts;  which  we  appreliend  will  not  be  unacceptable  to  many 
•f  om*  readers,  as  the  practice  of  making  wines  for  domestic  use 
))^  much  increased  of  late  years ;  and  many  hints  for  the  manage- 
ment of  wines,  and  of  the  vine,  may  be  derived  from  the  informa- 
tiq^  here  Kivei^  by  a  n^a  of  muchpractjipal  knowledge.]  . 

and 


and*  >f{iiMy.  are  most  esteemed :  the  rest,  thongiPgobd,  mi 
not  cqpiul  in  quality.  The  rinejard  of  Bouzy,  i^bidi  ten; 
minites  the  chain^  and  the  horison  betVeen  the  soiitil  ailit 
east,  so  that  it  belongs  to  botii  diTisioiiB^  smM  nM  be  onit 
ted.  It  produces  esculient  red  winct,  partScipatiilg,*  frotf 
its  situation,  in  the  good  qnalities  of  thora^  of  Vetmarff 
and  t!i«*  ;;ood  red  wines  of  the  Marno. 

The  lower  mountain  comprisi  s  a  great  nombcr  of  riiiei 
yards,  anion;;  which  are  distinguished  those  of  Chameryi 
EceujL,  and  \'ilIi*demango.  The  latter  in  particular  pro* 
dticcs  wine  in  a  faTonrable  season,  that  nill'  k^ep  tea  or 
twelrc  years.  This  diTision  cirtends  to  the  baiiki'  of  the 
Aisnc,  but  it  produces  only  common  wines.- 

The  wines  of  St.  Thierry  are  Tcry  pleasant,  of  a  Ii||ir 
cbldur,  and  much  sought  after  in  commerce.     But  tb'edb) 
St.  Thierry,  firom  the  archbishoprf n  of  Rheima^  is  the  ODljf 
one  that  unites  the  colour  and  flaroar  of  btirgtilidy  with  ftif 
lightness  and  briskness  of  champagne.     It  is  to  the  dalk 
pagne  nines  what  the  Clos.Vougeot  is  to  burgnndj. 
Vrimt  w  the         The  best  aspect  for  vineyards  is  unquestionably  the  eai^ 
^^9  ^  ^^^  ^^^^^'    ^^  situations  the  midway  of  a  hUl  is  pnArre^ 
as  the  heat  there  is  more  concentrated,  while  it  is  exadjft 
from  the  yariations  of  the  air  on  the  summit,  and  tht  dkxHp 
Tapours  of  the  foot.     A  western  aspect  is  unfaTourablc  to* 
TCgetation,  which  it  burns  and  dries  up  :  so  that  a  Tiiieyat4 
with  an  eastern  aspect  is  more  Taluable  by  one  third: 
What  it  the  Next  to  aspect  in  importance,  if  not  before  it,  is'thtolA^ 

hm  soil  ?  ture  of  the  soil.     This  should  be  light,  sandy,  and  granitic ; 

neither  compact,  close,  nor  clayey.     In  general  the  Tine-' 
yards  of  Champagne  have  a  substratum  of  chalk:  a  kinidof- 
soii  on  which  the  Tine  grows  slowly^  but  when  it  is  onca 
thoroughly  rooted  on  it,  it  thrircs  well. 
When  tnd how     The  Tines  arc  planted  iw  November  or  December,  when' 
*ui!^  >*'^'*     the  weather  permits.     An  oblong  hole  or  trench  is  made  a 
foot  and  half  deep,  and  two  or  three  feet  long.      Ipto  this-. 
the  plant  is  introduced,  and  coTcred  with  earth,  inclining- 
it^o,  that  only  two  or  three  inches  of  the  extremity   rises 
above  the  surface ;  and  this  extremity  is  refreifhedbj  cutting' 
it  lightly  in  a  horiiontal  direction.     These  trenches  afa 
made  in  rows,  a  foot  and  half  from  each-  other-ia  strong' 

groundS| 
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I9  a^d  two  feet  in  Uglit.  A  distance  of  three  feet  is 
left  between  the  rows,  and  the  plants  in  one  are  placed  op- 
posite the  intcrrals  of  the  other. 

They  are  propagatisd  by  layers:  for  \^-hu:h  purpose:  9  Propagation  If 
tnrf  sjbooid  be  cut  from,  a  meadow,  or  a  marsh ;  the.  branch  l&yei** 
io  bfB  laid  shoiild  be  introduced  into  a  hole  n^ade  in  the  mi(t« 
die  of  this  tucf,  and  then  fixed  in  the  ground  with  it|  in  a 
doping  position.  The  root  will  form  in  the-  course  of  the 
Xear,.  and  then  the  layer  must  be. cut  off  olojsa.ta  theato^^ 
and  taken  up  with  its  turC 

Grafting  is  almost  out  of  n^ e.    The  fruit  indeed  is  larger^  Grtftiug  4is* 
bat  it  IS  much  more  liab.le  to  fail  fr^m.  the  slightest  misnuu  ^''^' 
nag;einent,  docs  not  prpdpc^jso  aiapnd  %  winey  and tha tines 
do  not  last  so  long  by  far. 

A  good  nneyard. will  continue  to.  produce  well  for  6fty^ttow\oniiiom 
or  sisfy.  years,  and  frequently  more,  if  well  managed*    jj *▼««!««  «»t» 
the  layers  be  ngt  planted  deep  enough,  the  Tineyard.will  ho 
coTfured  with  trailing  roots,  foriniqg  a  sort  of  floor^  so  that 
Chore  will  be  no  place  to  lay  down  fresh  shoots,  and  it  must 
bo  broken  up. 

For  white  wine  black  and  white  grapes  are  planted  indis«  What  grtp«f 
crfaninately  in  the  same  vineyard,  which  is  perhaps  wrong,  for wMte wUm* 
Of  they  do  not  ripen  at  the  same  time.  But  wine  made  en« 
tirely  from  black  grapes  would  be  too  strong,  and  apt  ta 
become  pricked  in  hot  years  :  and  entirely  from  white  it. 
would  be  too  mellow,  as  these  grapes  contain  more,  mud- 
1^6  than  tli^  black. 

*!Che  kinds  of  grape  cultiyatcd  arc  not  many.    The  black  Black  genendly 
ore  generally  preferred  for  spTcral  reasons.    They  are  not^    ^"    ' 
so  spon  spoiled  by  frost  or  rai;i,  which  are  common  about. 
Tintage-time ;  and  they  give  more  strength  and  body  to  the 
wine..     Yet  there  are  some  places,  where  the  wine  is  much 
esteemed,  though  they  have  few  black  grapes. 

As  there  is  no  danger  from  the  frost  in  spring  but  at  sun.-Danser  ftom 
rise^  an  eastern  exposure  hu  most  to.  apprehend  from  it,  '^''°'  "**• 
but  no  aspect  is*:  exempt  from  the  danger.     No  means  .of 
guarding  against  it  haie  yet  been  discpTered. 

Oo  resuming  the  labours  of  the  Tineyard,  abpUt  the  endManagomcatof 
of  February  or  in  March,  the  first  thing  to  be  done,  and  I*'®  ^^neywd. 
9119  of  tbQ  mpft  .essantial,  sin^e  oo.it  depends  the  greatness 

of 
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franinc*  **'  ^®  crop,  is  to  prune  the  vine.    WheQ  it  b  ttro«g,  (it 

tide  shoots  or  branches  may  be  left:    if  weak,  only  ok 

Three  eyes  should  be  left  on  each  shoot.     SometiflMS  Ai 

vinedressers  leare  three  shoots,  and  fonr  eyes  to  a  shsst 

If  the  Tine  be  young,  and  the  stock  is  not  loaded  wiAoU 

cuttings,  its  height  when  pruned  is  only   iliree  or  foil 

Inches.    The  branches  are  nerer  suffered  to  skoot  np  abon 

a  foot  and  half. 

Digging  .  After  this  pruning,  abont  the  end  of  Marck^  or  in  Api^ 

when  the  earth  is  softened  and  rendered  pliable  by  the  wkr 

ter  frost,  it  is  dug  up  about  a  foot  deep,  so  far  at  to  ■• 

fattinf  down    coTer  the  roots,  and  all  the  clods  are  wdl  broken.    iM 

Ujwi.  this  layers  are  put  down  where  necessary,  throwni|«« 

thorn  a  basket  of  dung,  and  filling  up  the  tretick  with  Bodl; 

so  as  to  let  the  two  or  three  stei&s  left  on  tbem  appear  abdit 

ground  fonr  or  six  inches  apart,  and  taking  care  not  in  Ik 

Stirring  the      jure  the  buds  on  them.     At  the  end  of  April,  or  in  MiJi 

ground.  ^Q  earth  is  stirred  again,  but  more  superficially.    WISi 

Stopping  the     the  Tine  is  in  flower,  it  must  not  be  touched :  bat  when  Ak  I 

'^^ddn*  "*^      ^'  orer,  in  June,  the  shoots  are  to  be  stopped  at  aboit  i  I 

foot  and  half ;  and  the  Tine  is  to  be  staked,  and  tied  if^  | 

but  not  so  as  to  interrupt  the  circulation  of  the  air,  or  Ai 

dcTclopemcnt  of  the  shoots.    When  this  is  done  the  eartk 

Stirring  the       has  a  second  stirring,  and  about  tl^o  middle  of  August,  it 

ground  again,     j,^  ,^3  ^^-^^^  ^„j  j^^^ 

Ripeness  of  the      About  the  end  of  September,  or  later  in  some  seasosi, 

1"^?*^  the  grapes  will  be  ripe;  which  is  known  by  the  footstalk  sf 

each  being  brown  and  woody,  as  well  as  the  general  stalk; 

the  grape  coming  off  e^ily,  and  the  part  of  the  stalk  witUa 

it  not  appearing  green  ;  and  the  stones  being  brown,  diy, 

and  not  glutinous. 

Gntheringthem      Great  care  b  necessary  for  making  the  white  wine.    Tbt 

fqr  while  wmc.  ^Spest  and  soundcst  bunches  must  be  carefully  gadier^d, 

freed  from  all  dry,  rotten,  and  bruised  grapes,    put  into 

l^rge  baskets,  coTcrcd  with  a  cloth  to  keep  the  «nn  froa 

them,  carried  into  the  shade,  and  there  kept  till  the  era« 

ing,  when  they  are  to  be  pressed  as  speedily  as    possible.' 

losing.  The  grapes  being  laid  on  the  bed  of  the  press,  they   are  to 

be  covered  -wMh  three  or  four  layers  of  flat  stones,  ai^d  the 

press  turned.     When  the  julco  has  run  for  four  or  fire  m^ 

nutrS| 
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Bales,  the  press  is  to  be  turned  backward,  the  stones  r?* 
■raved,  the  grapes  that  hare  protruded  thrust  into  the  beap, 
the  ftoncs'rc{dactil,  and  the  press  turaed  ag^ia.  Tbeju'ic* 
from  thrttc  of  such  prKisurci,  which  will  not  take  up  aik 
boor,  15  put  by  itself  for  prime  wiae  iuCo  a.  Tat,  where  it  if 
leTt  all  Qi|!ht  to  settle. 

The  next  morning  this  juice  is  poured  nS  from  the  sedi>  Fu" 
meat,  and  put  into  new,  matched,  and  well  rincvd  caslu. 
In  thi-sc  it  ferments,  at  first  violently,  afterward  imperccp- 
liUy  ;  till,  about  the  end  of  December,  having  gone  through 
all  the  stage*  of  depuration,  it  biconies   fine.     It  is  then  lt'<^l'iiig  ui4  ' 
racked  off,  in  dry  weather,  and  on  some  fine  frosty   day,   "'"'' 
Uld  fined  with  isinglass.     About  a  pound  of  that  of  Mar> 
Millcs  is  suiGdenI  I'or40  puncheous,    uf  200   bottles  each. 
"flu  tsinglajs  being  dissolved  is   well  beaten,  diluted  with 
Wioe  taken  from  the  cask,    then   poured  into  it,  and  tbo 
^bole  well  stirred  by  an  instrument  introduced  at  the  bung. 
hole.     The  wine  thus  left  to  settle  ferments  slightly  again, 
tilt  it  it  gtoppitl   by  the  cold  weather,  or  by  time.     InaSecond  mlt 
month  or  lix  weeks  it  Is  raekud  off  again,  auJ  has  another  ""'  ^'"e- 
Aning  with  half  the  quantity  of  isinglass. 

In  this  slate  it  usually  remaim  till  March,  when  it  is  hot-  Boil1ui{ 
tied.     Good  glass  bottles  are  taken  for  this  purpose,  well 
rinced,  corked  with  superfine  corks,  and  these  arc  conllnetl 
by  packthread  or  wire.     The  bottles  are  then  piled  on  tbeir 
aides,  one  upon  another,  in  the  cellar. 

As  the  fennenlation  is  not  completely  terminated  at  the 
tiino  of  bottling,  it  revives  about  the  middle  of  August,  be^ 
tWMD  which  time  and  the  end  of  September  it  is  not  unusual 
to  have  five  or  ten  bottli-s  in  a  hundred  burnt ;  and  this  coa> 
tiDaes  till  (he  March  following,  when  it  becomes  more  vio- 
lent, or  more  moderate,  according  to  the  state  and  quality 
of  the  wine.  In  general,  when  not  more  than  twenty 
bottle*  in  a  hundred  burst  during  the  whole  course  of  the 
fcnnentatiyn,  the  proprietor  doej  not  complain. 

Fifteen  or  eighteen  months  after  the  first  bottling,  when  Dfcintedint*'" 
the  wioe  has  gone  through  all  the   stages  of  fermentation,  ^"^'' *''"'*^ 
and  is  to  be  sold  or  sent  abroad,  it  undergoes  a  fresh   dc- 
eaotation,  which  requires  some  dciterity.     If  the  wine  be 
not  uunUing  [^moutscux'],  it  is  simplceoough.     The  bottle 


h  tiken  vp  in  tbe position  in  wUch  It  Hes ;  Ae  nM  bitJ 
moved  with  a  hook,  which  tht  maft  hoMs  in  Ml  lilftkid  j  Hi 
eork  is  drawn ;  and  a  well  rlnced,  tMpty  bottfft  lMbi|  kH 
p6rpendicQlar1j  to  its  month,  the  wiUb  U  AecaataB,'  Wllll| 
at  the  tottom  the  sediment,  which  hnd  ndt  beell'  ihakni 
Some  employ  a  siphon  to  draw  off  the  wfne  In  tUi  case. 
*  When  the  wine  is  mantling,  the  •pemdon  la  mndk  tttn 

nice  and  tedious.  Boards  are  prepared,  With  koles  at  te* 
tain  distances  to  rectire  the  bottles,  and  plmded  ^iM  M 
pile.  A  workman  caref  nlly  takes  a  bbttle  rroikk  tlUs  pile.  H 
the  position  in  which  it  lay ;  shakes  It  with  a  gisH^Jt^  db#| 
and  regular  motion,  so  as  to  get  all  the  sedim^t  rfo^^l* 
tiie  side  of  the  bottle,  and  thence  to  the  neck,  i^ithMtniU 
ing  with  the  rest  of  the  wine ;  and  then  places  It  M  tti 
board  in  a  sloping  position.  This  is  done  re^larly'flB  Hn 
board  is  filled.  Twenty.fonr  hours  after  thd  6'oftfta  iti 
moTcd  again  in  a  less  inclined  position,  %6  as  td  hri0g  tkA 
sediment  down  upon  the  cork.  If  this  be  don^  coih'pleftffi 
without  rendering  the  Mine  at  all  thick,  it  it  plated  in  t 
perpendicular  position,  and  the  same  is  done  with  M  iM 
other  bottles.  He  then  takes  them  one  by  one,  botton  up- 
wards, stays  them  with  his  left  arm,  removes  the  wire  with 
his  hook,  and  carefully  draws  the  cork.  l^ht!'iiied  flit 
expands  ;  the  wine  forces  out  the  sediment  int6  a  lieoefrer ; 
when  instantly  the  workman  turns  up  the  bottle,  wUchkflf 
let  out  only  what  was  necessary  to  render  the  remaiBder 
perfectly  clear,  and  gives  it  to  another,  who  fills  it,  asd 
recorks  it. 
Will  keep  from  This  wine,  when  sent  abroad,  will  keep  ten  years,  Iritt* 
ten  to  thirty  Q^t  |^  quality  being  impaired :  but  in  cellars,  particularlj 
those  of  Champagne,  wh  care  cut  out  of  the  chalk  rock, 
it  will  keep  twenty  or  thirty  ye^rs.  The  temperature  of 
the  cellars  should  be  equable,  and  currents  of  air  in  thca 
avoided. 
Gatliering  tke  For  making  red  wine,  the  grapes  arc  gathered  with  the 
gniiics  for  Kd  g^^g  precautions  as  for  making  white,  takiO'^  bnly  (he 
black  grapes.  These  arc  bruised  in  particular  tesselt,  tf 
Treading  them,  men  treading  on  them  with  strong  wooden  shoes  :  part  of 
the  stalks  are  thrown  away,  and  the  must  is  left  in  corered 
Fermentinf.      Ttssels  to  ferment  sufficiently  to  extract  the  colon-ring  matter 

from 
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from  the  prlUclef.  In  sotnc  years  throe  or  four  day*  i 
UIGcicnt  for  (hU  ;  to  others  it  requires  len,  fiftet;ti,  ur  ei 
tHreiity. 

When  the  fermentation  begins,  (be  husks  and  stalks  are  MmngnneM 
Cctfccd  down  so  as  to  be  entirely  carered  with  the  must, 
cither  by  means  of  ^tout  poles  furnislicd  with  cross  pegs  ; 
•T)  which  u  better,  by  a  couple  of  stont  men  goinj;  into  (he 
«M,  and  well  treading  and  mixing  its  contents.  When  the 
ur  above  the  Tat  eittiiiguishes  a  candle;  Ae  stalks  and  huski 
rise  forcibly,  whaterer  paius  be  taken  to  sink  them  fre- 
quently, that  the  must  may  not  acquire  a  disagrL-cabIc  taste; 
tlM  most  experiences  a  degree  of  real  ebiillilion  ;  and  I  he' 
colouring  matter  is  suilicjenlly  decomposed :  the  fermentju 
tiM  iBust  not  be  carried  farther,  lest  the  wine  acquire  a  dry 
«nd  hard  taste,  not  (o  be  cured  even  by  keeping. 

The  liquor  is  then  to  be  drawn  off  into  anotlier  vat;  and  Pf*«ti«. 
the  marc  pressed,  but  only  twice  or  three  tiroes.  What  ?"'""(  ^ 
runs  from  the  marc  being  well  mixed  with  the  other,  the 
whole  is  to  be  tunned  into  new,  well  hooped  rasks,  preti- 
ously  rinccd  with  hot  water ;  but  these  must  not  be  qnlce 
filled,  as  the  wine  still  ferments  for  some  days.  As  th» 
fermentation  abates,  they  nre  tilled  up,  and  the  bung,  in 
which  a  little  hole  is  made,  is  put  in.  When  the  fermenfa- 
liou  is  become  imperceptible,  the  cask  is  stopped  close; 
r^reis  taken  to  GU  it  up  from  lime  (o  time,  for  lliere  is 
soon  a  taeuiiy  formed  in  it,  and  even  (o  open  the  bung. 

About  the  end  of  December,  in  dry  weather,  and  if  pes-  Rjckine. 
aible  on  a  6ne  frosty  day,  because  all  fermentation  has 
<'<^ased,  the  wine  is  racked  off  from   the  Ices.     About  the 
iDiddle  of  Ma>,  before  the  hot  weather  comes   on,  it  is 
racked  off  ajjuin,  and  the  barrels  arc  fresh  hooped,  and  tbeSocoudiackki^ 
wine  is  pnt  into  the  cellar. 

\yheo  the  wine  is  to  be  sent  off  to  the  consumer,  or  pntiTijjj  ,.,riir~ 
Into  bottles,  it  ii  fiicd.  For  this  purpose  the  wine  is  racked  »"''  liiia.g. 
off  a  third  ume ;  and  the  whites  of  Grc  or  bix  very  fresh 
eggs  are  well  beaten  up  in  a  pint  of  w.iter,  v,  ithout  making 
them  froth  if  possible,  for  etery  puncheon  holding  240 
bottles.  Tho^e  for  white  wiae  hold  only  'iOU.  This  is  put 
iuto  the  cnik,  and  stirred  about,  as  in  finin*^  \ihitc  wine, 

The  iviue  ig  gcacrally  bottled  in  >'orcmbiT,  or  triirfen 
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Months  after  it  was  made.  Some  exoellettt  and 
wines  may  stand  on  the  lees  Aree  or  four  jrears ;  bat  ttsf 
should  be  kept  in  barrels  that  will  hold  eight  or  ten  ho^ 
heads,  when  the  wine  will  feed,  and  be  the  better  fer  it 

ITMpt  ftom  tix  Good  red  champagne  will  keep  hi  bottle  sis,  eight|  lea|  if 

•^  *^^^  y*^- twelve  years. 

Management  of     In  some  places,   the  vines  are  satiered  to  grow  miA 

IpU  vines.  higher  than  in  others,  or  to  abont  five  feet,  .  bat  tUs  b 
adapted  only  to  a  strong  and  vigorous  soil.  For  this  par« 
pose  the  strongest  shoot  of  the  vine  b  taken,  all  the  nit 
being  cut  off,  and  all  the  lateral  shoots.  Thb  is  beik 
round  in  a  complete  circle  quite  to  the  stocky  at  Ae  tiai. 
when  the  sap  is  most  abundant,  and  the  buds  already  epca- 
ed ;  and  supported  by  an  oaken  prop  six  feet  kigliy  aadtt 
inch  square,  to  which  it  is  fastened  in  two  o>  three  piacest  ^ 

Lajlng  4owa.  Vines  of  this  kind  are  propagated  by  laying  down  tte  «U 
itockt  every  ten  or  fifteen  years,  in  a  small  long  trcachj: 
leaving  on  them  three  or  four  branches,  which  are  likewiss. 
buried  in  the  ground.  These  will  produce  good  plants  fer- 
the  following  year. 

Broduse  greater     The  produce  of  these  vines  is  greater,  but  the  .grapes  dt 
u  notsog     .  ^^^  ripen  so  early,  and  the  wine  in  consequence  is  notqaits 
so  fine  and  exquisite. 


X. 

On  the  most  sensible  Reagents  for  Muriatic^  CarbonUy  oflrf 
Sulphuric  Aci(U^  and  for  Ammonia :  by  C.  Hv  F^apF) 
Professor  of  Chemistry  at  Kiel**     . 

MMibleteftof  IN  the  inquiry  concerning  the  pretended  formation  of 
vmU^ic  acid  muriatic  acid  in  water,  by  means  of  the  galvanic  pile,  it  is 
unquestionably  of  great  importance,  to  possess  a  very  sensi., 
blc  test  of  this  acid,  that  we  may  discover  the  first  traces  of 
mtimtaofsilTer.  it,  and  pursue  Its  successive  increase.  Hitherto  the  nitnUe 
of  silver  has  generally  been  employed.  This  reagent  is  ao 
doubt  very  sensible  to  this  acid.  Kirwan  asserts,  that  ona 
part  of  the  acid  diluted  with  108333  of  water  may  be  do* 

*  Annalts  dc  Chimicj  vol.  lxii^  p.  19,  Aprils  1807.    . 
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ttcted  by  its  means  ;  but  this  test  is  greatly  surpassed  by  M'»W  nii""*^©  <^ 

■         .  -.,,..  «  *         .       •  ■     /-^       mercury  muc|^ 

tbp  spliiUon  of  mtld  mtrate  ofmcrany  prepared  cold.  Oae  superior. 
part  of  mariatic  acid  of  the  siiecihc  gravity  of  1-15,  diluted 
Ifith  70000  parts  of  water,  barely  exhibits  a  slight  opaline 
hue,   when  test^  ifith  nitrate  of  silver.     Diluted  with 
80000  times  its  weight  j>f  w^ter,  it  eludes  the  action  of  this 
test,  as  well  as  of  all  others,  except  the  mild  nitrate  of  mer- 
cury, ^hich  feaders  it  Tery  perceptibly  turbid.     Its  sensi-     Indicates 
bility  is  so  great  indeed,  that  even  j^zva  of  a  grain  of  mu-      ttottv 
riatic  acid  at  1*15  is  indicated  by  a  slightly  dull  tint  in  the 
water  that  contains  this  extremely  small  quantity.     From 
reflectiog  on  the  absolute  insolubility,  as  it  may  be  called, 
of  the  mild  muriate  of  mercury,  I  was  led  to  experiments 
coBoemio^  this  reagent 

It  is  at  the  same  time  the  most  sensible  f  est  of  ammonia*      I^tects 
One  part  of  iku  alkali,  diluted  with  SOOOO  of  water,  is  in.  ^f  SiSia. 
dicated  by  a  slight  blackish  yellow  tint,  when  a  solution  of 
Siitrate  of  mercury  at  a  minimum  of  oxidation  is  added  to  it 

lime  water,  or  barytes  water,  is  generally  considered  as  Acetate  of  lead 
the  most  sensible  test  of  carbonic  acid.     I  ha?e  found,'  that  ^^^  of  carbonic 
the  acetate  of  lead  surpasses  both.     I  was  led  accidentally  acid. 
to  make  this  obserratlon.    -Some  distilled  .water,  which  I 
kept  in  a  cellar  not  rery  deep  under  ground,  where  how- 
ever there  were  no  fermented  liquors,  was  rendered  very 
sensibly  turbid,  by  adding  this  solution.     Kirwau   has  ac. 
cosed  the  acetite  of  lead  of  being  a  deceitful  iest^  his  solu« 
tion,  which  had  been  kept  a  little  time,  being  sometimes 
rendered  turbid  by  pure  distilled  water.     But  it  is  not  de-  Not  deceitful. 
ceitfal ;  the  water  in  this  case  is  not  pure,  it  contains  a  lit. 
tie  carbonic  acid.    I  prepared  some  diktiiled  water  free  from 
all  carbonic  acid.     It  was  not  rendered  turbid  either  by 
^mewater,  or  by  the  solution  of  acetite  of  lead.    I  passed 
into  it  a  few  bubbles  of  carbonic  add,  which  acidulated  the 
water  so  slightly,  that  it  neither  reddened  litmus  paper,  nor 
jrendered  limewatcr  turbid ;  but  the  solution  of  acetite  of 
|e^  whitened  it  perceptibly. 

Acetate  of  lead  is  much  less  sensible  to  other  acids.    A  Not  tosensibte 

to  oibcr  scldsb 
Solution  of  sulphuric  acid  at  l'S5,  diluted  with  16000  parts 

of  water,  which  acts  sensibly  on  litmus  paper,  is  not  ren- 

^red  turbid  by  acetate  of  lead^    Barytes  water  howertc 
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detects  yc^w  of  its  weight  in  water  acidulated  with  salpha- 

lie  acid,  and  surpasses  in  sensibility  for  this  acid  all  otlier 

reagents. 

MSd  aitFftte  of      The  mild  nitrate  of  mercury  is  almost  at  sensible  a  test  of 

^^hosphorio^   ^^  phosphoric  as  of  the  muriatic  acid  ;  with  this  diflerenoe, 

add.  that  the  precipitate  with  the  former  is  soluble  in  an  eicess 

of  phosphoric  or  nitric  acid,  but  that  with  the  latter  is  ab* 

solntely  insoluble  in  an  excess  of  any  aoid  whatever. 


XI. 

Some  farther   Remarks  on  the  pretended  Formation  oj 
Muriatic  Add  in  Water  by  the  Ir^fiuence  of  the  Gabank 
Inquiry  into  the     P^  •  ^  Professor  Pfafp,  of  Kiel. 

IbnnatioQof       T   »_.„-_  .         _  i       .  ,  m    mm 

aiuriaticaiddbj  1  HAVE  continoed  my  researches  rato.tae  pretended  for* 

^T»m«ii.        nation  of  muriatic  acid  in  water,  by  the  influence  of  th% 
Jippaiatui.  .  ^     '' 

positive  pole  of  Volta's  pile.     I  have  employed  glass  tato 

of  various  diameters,  from  one  line  to  an  inch.     The  tabei 

were  closed  at  bottom,  into  which  the  conducting  idres 

were  cemented  with  sealing  wax.     The  communicatloa  be* 

tween  the  two  tubes,  into  one  of  which  the  InllaeBce  of  tiie 

positive  pile  was  conducted,  while  that  of  the  negative  con^ 

municated  with  the  otiier,  was  made  at  the  top,  sometins 

by  wet  paper,   sometimes  by  linen  threads,  sometimee  by 

tendons,  and  sometimes  by  muscular  fibre.     I  likewise  ¥»> 

ried  the  metal  of  tte  wires,  employing  successively  plating 

In  all  my  experiments  I  could  never  obtain  the  leut  trace 
^  muiiatic  add,  tfu>agh  my  test,  the  mild  nitrate  of  mw 
tl^^T^        cury,  the  most  iMrible  of  all  for  this  acid,  would  have  vk- 
dicated  the  presence  of  j^^cw  of  a  grain.    But  I  found  hf 
litmus  paper  indications  of  an  acid ;  which  certainly  wm 
meither  the  mnriatic,  snlphnric,  carbonic,  nor  phosphoric; 
.  .   since  the  nicest  tests  of  these  acids,  which  greatly  exceed  Dt- 
*  mus  in  sensibility,  gave  no  signs  of  their  presence.  In  all  prt- 
bability  therefore,  it  could  be  nothing  but  the  nitric  adi 
Both  from  the'       ^  always  obtained  traces  of  an  alkali  too,    which  fron 
eiotc  in  the      every  test  was  ammonia.    I  cannot  therefore  but  adhere t9 
my  opinion,  that  the  add  and  alliaH  are  formed  at  the  ex- 
pense of  the  nitrogen  adhering  to  the  water ;   which  on  ose 

Aide  unites  with  oxImd,  on  the  other  with  hidrofeo. 

^  ^     XIL 
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XII. 

Deitcr^hn  of  the  Mode  of  making  Tkresking-Floors  in  the 
Cdmmune  of  Valbownaia^  in  the  Department  of  the  hhre : 
hjf  Bih*  J.  J.  Champollion  Ficeac,  Secretary  to  the 
Society  of  Sciences  and  Arts  ai  Grenoble^  Sfc.  *. 

X  HE  gypsum  quarries  of  Valbonnais  furnish  two  sorts  of  ^vo  torts  of 
plaster,  one  white,    the  other  red.     The  white  is  found  The  rtd  uMd 
only  IB  solitary  strata,  not  very  abundant :  the  red,  which  ^^^  A^<*- 
b  colonred  by  oxide  of  iron,  is  the  most  plentiful,  and  used 
aiaost  exclttfiTely  for  threshing  floors. 

For  this  purpose  it  is  burned  for  24  or  30  hours,  pound-  Calcined,  pow- 
ed  «8  fine  as  possible,  and  in  this  state  left  for  ten  days,  ^^*  «^posed 
before  it  is  used.     It  is  to  be  observed,  the  more  it  is 
bam«d,  and  the  finer  it  is  pounded,  the  better  it  is*    At  ^"^  nyboed    . 
the  expiration  of  this  term,  and  after  the  ground  on  which  ^  ^^^' 

tin  floor  is  to  be  formed  has  been  made  very  lerel,  the 
plaster  is  to  be  diluted  with  cold  water  in  a  bucket*     It  , 
Blast  be  carefully  mixed  so  as  not  to  haie  any  lumps. 

Two  feet  from  one  of  the  walls  of  the  bam,  and  parallel  A  slip  of  wood 
l»  it,  a  raler  is  to  be  placed,  of  the  height  which  ^^f^^^^^ 
plaster  floor  is  intended  to  have.     This  is  commonly  two  and  the  plaster 
hdics  and  half,  or  three  inches.     When  the  plaster  is  quite  {"^^  ^'^^ 
■nootli,  has  acquired  a  certain  d^ree  of  consistency,  and  tcnral  and 
i^aliaost  beginning  to  dry,  it  is  poured  out  on  the  space '™^^^* 
between  the  wall  and  the  rules.    To  level  it  another  ruler 
b  passed  orer  it,  one  end  of  which  rests  on  the  former, 
tke  other  touches  the  wall.     It  is  then  gone  over  with  a 
Mroirel,  to  make  it  as  smooth  as  possible,  every  vacuity  | 

ii  .filled  up,  and  any  heterogeneous  matters,  that  may  be 
Ml  the  surface,  are  removed.  Thus  a  smooth  level  sur- 
face is  given  to  it,  which  is  an  essential  quality. 

As  soon  as  this  is  done,  a  similar  quantity  of  plaster  Tkat  is  repeated 
pnpared  in  the  same  manner  is  laid  at  the  end  of  the  for- 
mer, and  the  same  operations  are  repeated,  till  the  plaster 
is  extended  to  the  opposite  side  of  the  barn.     Here,  how.  f^^^  Within  a  few 
sver,  it  is  absolutely  necessary,  to  leave  a  little  void  space,  oppocite  wall. 

*Sonnini'sBbliothdque  Physico-to>nomique|  Feb.  1807,  p.  315. 
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The  board  re- 
moved two  feet 
farther,  and 
another  layer 
formed  j 
ajid  this  repeat' 
ed  till  the  space 
is  covered. 


Ev^portloQ 

must  lie  well 

united, 

and  the  whole 

finished  in  a  day 

iif  possible. 


ToB  days  after 
the  Tacuity 
ftlled  up. 

WiU  last  150 
years, 

and  then  may 
be  t^ken  -Up, 
turned  afresh, 
and  laid  down 
ajain. 


Will  then  last 
IS  Ung  as 
before. 
Quantity  of 
materials  and 
bb«ar« 
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to  guard  against  the.  inconTeniences  that  would  ensae  from 
the  plaiiter  swelling  when  in  contact  with  both  walls.  This 
spt'kce  may  be  three  inches  in  a  length  of  tweaty  feet 
Other  layers  of  plaster  are  then  formed  in  taccession  bj 
the  side  .of  thi$,  bounding  them  always  by  the  long  niler^ 
placed  at  two  feet  distance  from  each  preceding  layer,,  vhich 
will  keep  them  all  of  an  equal  thickness ;  and  thus  Ike 
irhole  of  the  floor  is  completed. 

Great  care  must  be  taken,  that  the  raccessive  fNHrlMts 
unite  well  together,  that  there  may  be  no  Tacaity  between 
them»  For  this  purpose  it  is  necessary  to  finish  the  -whole 
in  one  day  if  possible ;  and  to  accomplish  this  a  Bofidcnt 
number  of  men  should  be  employed  in  dllntiog  and  pre- 
paring  the  plaster,  that  those  who  are  forming  the  ioor 
may  proceed  without  interruption. 

Ten  days  afterward  the  Tacuiiy  left  between  the  'floor 
and  the  wall  is  filled  up,  and  then  it  will  be  ready  lor  use. 
(f  in  this  time  it  acquire  a  deep  red  colour,  it  is-  a  good 
sign.  Such  a  floor  will  last  in  common  a  hundred  and  fijfily 
years;  and  still  longer,  if  it  be  not  exposed  to  damp. 
When  its  surface  becomes  injured  by  time,  and  is  no  ionger 
as  smoodi  as  It  ougltt  to  be,  all  the  plaster  may  be  remored, 
exposed  to  the  weather  for  a  fortnight,  burned  -again  as  if 
it  were  fresh  taken  from  the  quarry,  pounded,  mixed  wifli 
water,  and  reiaid  in  the  same  place,  proceeding  emetly  m 
the  same  manner  as  when  it  was  laid  down  the  first  tfaae* 
The  floor  thus  remade  will  last  as  long  as  it  did  before* 

The  advantages  of  such  a  floor  may  readily  be  cooceired, 
when  the  high  price  to  which  timber  has  risen  of  late  years  is 
considered.  That  some  calculation  of  its  cost  may  fta 
formed,  a  square  fathom  of  this  floor,  three  inches  thick, 
will  require  about  elcren  hundred  weight  of  gypsnm ;  and 
two  men  can  work  up  scrcn  times  this  quantity  in  a  day. 


SCIENTIFIQ 


fCIEHTIFIC  KIWI*  $6& 

SC  lEtfTIFlC    NEilTi. 

French  National  Institute  •• 

J\fl.R.  LAPLACE  has  investigated  the  phenomena  <X  cft-L  Laplace  on  cv 

plllary  attraction ;  bat  in!rtead  of  copying  wh«t  M*.  I>ft-  ^^^"^  **^^" 

iambve  sayt  on  this  sabjeet,  we  shall  refer  otfr  readers  to 

pb  IM,  169,  and  289  of  the  present  Tolntioe  for  what  hn 

baen  -done  by  this  celebrated  nrnthematician ;  and  to  our 

next  namber  for  some  remarks  on  it  by  a  learned  corrcsr 

pondeat 

la  1794  Mr.  Roswag  of  Strasbourg  presented  to  the  Wire  gauze 
board  of  trade  some  gause  made  of  iron  wire',  for  which  he 
noNTed  a  reward ;  and  the  loom  he  inrented  for  making  it 
fras  lodged  in  die  collection  of  machines  of  Vancanson.     In  coated  with 
IT90  Mr.  Rochon  made  others,  and  coated  then  with  ^stitail^^^^ 
Ivaasparent  glae,  to  be  substituted  instead  of  horn  faft  Mp  m  shi|^  la^teni% 
buitemstobe  nsed  between  decks,  and  in  engagements  ^y  fire""*^  ^      "^ 
night.     He  has  since  conceiTed,  that  with  a  thin  coating  of 
piaster  they  might  be  employed  to  prcserTe  shi(is  from  fire, 
mhI  buildings  on  shore  still  more  easily ;  or  at  least  that  they  ^  /    ^ 

would  render  the  ravages  of  fire  less  frequent,  and  less  ter. 
rible.     These  gauzes  might  be  very  useful  too  for  theatrical  Safe  sia?{c  rfe-- 
decorations,  which  would  not  be  liable  to  take  fire.     Their  c«^^'»<^"s- 
0aly  inconvenience  is  their  being  so  little  fleTible ;  but  Mr. 
Rochon  does  not  despair  of  means  being  found  by  chemistry  i 

to  remedy  this  hnpcrfcction,  and  it  was  with  a  view  of  call. 
ing  attention  to  this  subject,  that  he  read  a  paper  on  it  to  ^ 

the  class. 

An  eclipse  of  the  sun  is  among  the  most  useful  pheno- Total  eclipM  ef 
WWII  for  the  verification  of  astronomical  tables,  or  for  the  ^^^  '""* 
determination  of  the  longitudes  of  places.  It  is  likewise 
one  of  those,  that  most  attract  the  attention  of  observers. 
Mr.  Lalande,  true  to  the  custom  he  has  followed  these  fifty 
years,  has  calculated  all  the  observations  he  could  collccvof 
the  eclipse  of  1 806.     Clouds  concealed  it  from  the  astrono* 

*  Abridged  from  the  account  of  the  proceedings  of  the  ihath(> 
matical  division  of  the  class  of  mathematical  and  physical  sciences 
g^?en  by  the  perpetual  secretary^  Mr.  Delambrc. 

2  mers 


men  of  Paris;  but  it  wm  seen  in  s^reral  parts  of  Fnatt, 
Obsenrdin      Germany,  Holland,  and  Italy.     In  America  it  won14  t> 

I*""""'  pariicularly  intwestiug,  at  at  Boston  and  A-tbony  it  wu  la. 

tal.  At  Kinderhook,  near  Albany,  it  was  olMMred  bj 
Mr.  Ferrer  wltli  cxci^ll<^nt  instruments.  He  conclnded  ike 
conjunction  to  be  at  J5min.  33  sec.  after  11.  Mr.  Lalasdi 
found  precijwly  the  same;  and  as  he  learned  byotherobM. 
valions,  that  it  happened  at  30  min.  6  6cc.  after  4  at  hn, 
it  follows,  that  the  difference  of  longitude  of  tkaw  t«a 
places  must  be  7h.  1 5'  27"  of  time. 
The  eclipse  was  observed  at  Albany  too,  bnt  at  tfca  ia. 
stant  of  the  return  of  the  light  the  obserrer  had  not  bii  tjt 
al  the  glass :  and  though  this  phenomenon  wonid  appear  U 
be  of  a  nature  to  be  seen  as  accurately  with  the  naked  ej«, 
it  seems  to  hate  been  noticed  a  few  seconds  too  late. 
Z>idt'*f  the  A  curious  rcoiark  of  Mr.  Ferrer  is,  that  the  disk  of  ttt 

ft^Tiu  i«mi»-  """•a  appeared  illumined  a  few  seconds  before  the  end  of 
pbeic,  the  total  eclipse,  which  seemed  io  him  an  cD'ecl  of  theib 

Smosphere  of  the  moon. 
Oaljaxiun         Thedarkness  was   not  so  great  as  was  expected.     O^ 
^^'*'surroiin°  "*  "^  *^^  principal  slars  or  planets  were  seen.     A  laa^Mi 
ittbjt  luoi-  ring  of  45  or  50',  surrounding  the  sun,  diminbhed  On  ok 
iW"  "^-         BCurity. 

Imdiitioa  of  From  the  comparison  of  this  total  eclipse  with  gam  U- 
*"'^''"  ^nnlar  eclipses  obserTed  before,  Mr,  LaUnde  thinks,  &tt 
tbenuKiii^"  the  irradiation  of  the  sun  is  3";  and  that  1"  must  be aiU(4 
noPB  than  La-  ^^  ^^  semidiaincter  which  he  hadassiencd  to  the  moon  fraa 
tanile  had  tu-     ,.  ,  ,  >     ,  „ 

eulited.  direct  obsenations  made  at  the  full. 

The  tun  mor-  Many  astronomers  hare  supposed,  thai  the  son  is  nat|^ 
uiajiace,  nofablc  in  space.  Mr.  Lalande  conjcclured  from  its  rs- 
tatory  motion,  which  is  unquestionable,  that  it  has  a  mora- 
ment  of  rerolution.  What  he  suspected  Ilcrschei  has  en- 
deavoured to  prove  by  obserralions.  Mr.  Prtfot,  of  the 
academy  of  Petersburg,  has  been  led  to  the  same  resoJI: 
but  Mr.  du  S^jour,  hating  treated  the  question  analyticdy, 
has  found,  that  it  is  insolvable  when  considered  in  its  tfc 
tality.  The  resaits  to  which  Mr.  Herschcl  has  been  ltd  bjr 
the  apparent  motions  of  different  stars  *  do  not  accord  sdB- 


'.SeeourJounial,  vol.  XIU,  p.  50,  and  XV,  p.  932,  and 
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lUy  to  esUbluh  the  motion  of  the  ma,  and  immobility  ="* '*>«<"" 
the  stars :   it  ratber  appears,  that  they  are  all  in  motion  .■  ihi^its  moUon 
thii  supposition,  that  Slr.dn  S^joiir  declares  the  «n(ioi  be  dc 

leimined, 

problem  insolvablc. 

NotwilhstandiBg  (his  derision,  Mr.  Buckhardt  has  sub.  BurckUrdi  hu 

M      .    ,  ,  ^  .  1      -  11'    *  ,  cxamiripd  ihc 

jected  it  to  analysis  anew.  Uis  torinnlie  are  more  comnto-  queuion  »nrw, 
llioni,  and  more  easy  of  application,  thiin  that  of  Mr.  du 
SKjoar;  and  are  less  laborious  than  the  trigonometrical  caU 
culktion  of  Air.  Hcrschel.  lie  has  very  adroitly  eljniiuatcd 
the  distances  or  the  stars,  which  appear  la  be,  and  really 
are,  one  of  the  elements  of  the  calculation,  aud  which  will 
probably  remain  Tor  crer  unknown  to  us.  If  the  sun  alone 
be  in  motion,  this  motion  may  be  known  lo  a  certain  degree 
of  accuracy,  in  time,  by  means  of  good  observations :  but 
if  t)ie  stara  too  move,  the  separation  of  the  unknown  quan- 
tities will  be  impossible,  and  bome  embarrassment  will  ca< 
sne  to  future  astfonomcrs,  should  there  be  an  interruption 
to  obserradons  for  a  few  centuries;  and  should  they  at- 
tempt to  calculate  the  celeslial  morcmeals  auew  by  compar. 
ing  their  obscrrations  with  ours,  after  a  period  of  ignorance 
of  someduration.  But  even  on  this  supposition,  which  is 
fortQoately  very  improbable,  it  would  onl/  follow,  that  the 
obMrrations  of  the  18th  century  would  appear  a  little  less 
accurate;  which  would  not  present  them  from  furnbhing 
much  belter  hel|)s,  than  we  found  in  the  small  number  of 
rude  obsertalions  transmitted  to  us  by  the  Grt-cks. 

The  problem  uf  finding  the  train  of  wheels  necessary  to  Ptubli 
represent  the  motions  of  the  planeU  was  resolTCd  by  Huy.^^''^"^E^^*J^, 
gbens  in  a  very  complete  manner  by  contiaual  fractions,  piinrti 
which  hate  the  advantage  of  furnishing apprbximatc  values, 
expressed  by  the  smallest  numbers  possible,  in  every  degree 
of  approximation  with  which  the  artist  may  thinlc  proper 
to  content  himself.     But  to  this  every  artist  who  attempt! 
to    construct  a  planetarium  is  not  equal.     Mr.  Burckfaardt 
therefore  has  pointed  out  to  tbcm  calculations  more  easy, 
and  sufficiently  etacl. 

To  these  labours  of  the  class  may  be  added  the  reports  pj'i 
made  by  its  committees  on  the  most  curious  and  important 
iovantions  submitted  to  its  judgment.     On  both  these  ac- 
e  shall  particularly  mention  the  report  of  Carnot 
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dn  the  madilne  ibrcnted  by  Messri.  Nicps,  naA  ttIM  hf 
them  a  pyreolophoruf.  By  this  word,  cOmponlided  frai 
vu^,  fire,  'oMoXo;,  wind,  and  f  i^,  to  cany,  the  lotciifMl 
intended  to  point  out  the  moving  powets  of  the  HafMnc^ 
which  are  wind  from  a  pair  of  bellows,  and  Air  taddealjr 
A  power  equil  expanded  by  fire  *.  Their  object  was  to  diacover  m  plyiiEri 
to  the  steam     power  equal  to  that  of  the  steam  encitt^  without  oottsaatal 

en^e  withies  ■    t^     • 

consumption  of  ^O  much  fuel. 

f"«l-        ^  To  form  an  idea  of  the  mitnner  in  which  Jkher  prbdict 

It«  mode  of  ac-       _      „  .   ^  .         .  ,  _  ,  ^     ^     . 

tioo.  &°d  call  into  action  the  sudden  cxpansvoti  of  air,  aii|ipwift 

copper  receiver  to  be  firmly  fixed  to  a  hbrteontal  table;  Tl 
one  of  its  sides  is  fitted  a  tube,  by  means  of  which  a  boif 
of  air  h  conveyed  into  the  receiver.  This  air  meets  fa  In 
way  a  few  grains  of  combustible  matter,  which  it  projeell 
Y)n  a  flame,  where  it  enters  into  ignition.  The  lliflaiMi 
matter,  entering  into  the  receiver,  expands  Its  oontaiBcd  sir 
with  great  force,  which  is  exerted  against  the  aldes^  aai 
pushes  forward  a  piston,  slidin?  in  a  second  tube^  itiedts 
one  of  the  sides.  This  piston  drives  before  it  a  colakui  tf 
water,  or  any  other  body  exposed  to  its  action  ;  after  wIM 
the  piston  returns  of  itself  to  its  former  place,  and  the  m* 
chine,  recovering  its  former  state,  is  again  ready  to  act  ak 
before.     All  these  efTecfs  take  place  in  five  seconds  of  tioML 

Experiments         ^"  *  *"*'  '"^^^'  ^^  ^^^  inventors,  a  barge  loaded  with  iliM 
^ith  it.  hundred  weight,  and  its  bow  presenting  a  resistance  of  rit 

square  feet  to  the  Mater,  ascended  the  Saone  with  mrelodty 
double  that  of  the  stream.  In  another  trial  made  by  the 
comTDittee,  the  pressure  exerted  on  a  piston  of  3  indMl 
square  was  equal  to  a  weight  of  57000  grammes  (I261bs); 
the  interior  capacity  was  21  cubic  inches;  and  the  con- 
sumption of  fuel  was  only  0*32  of  a  gramme  (5  grains).  • 
The  inventors  mcftrt  to  carry  their  first  attempts  nearer  to 
perfection :  but  evefi  in  the  present  state  of  the  machinoi 
ifs  violent  conc!issi(»ti^,  the  shocks  it  gives  to  what  supporti 
It,  and  the  celerity  of  its  motions,  leave  no  doubt  of  the  in- 

♦  This  principle  has  alrcarly  been  employed  iu  our  own  countrv, 
and  we  understand  its  powers  were  found  to  l>e  \xjry  great ;  but 
some  obstacles  occurred,  that  prevented  it  from  being  followed  up. 
From  the  account  glvin  by  Messrs.  Nieps,  however,  it  was  not  prs* 
cisely  in  the  same  way  as  their  conlrh-ance,  but  on  a  simple  and 
more  scientific  principle.     \V.  N. 

taosity 
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tensity  and  Impetuosity  of  this  new  moring  principle ;  and  * 

Talnable  results  may  be  expected  from  it,  when  by  repeated 
trials  all  the  energy  of  which  it  is  susceptible  is  imparted  to 
it.  Such  is  the  opinion  of  the  committee,  and  the  class  de- 
termined,  that  the  whole  of  their  report  should  be  inserted 
in  the  historical  part  of  its  memoirs,  to  preserve  the  remem. 
brMce  arid  date  of  the  first  trial  of  an  invention  that  mtLj 
jtroTeuhighly  important. 

Mr.  Plctet   presented  ten  models  of   scapements  from  New  saip«« 
Messrs.  Malley  of  Geneva,  three  of  which  belonged  in  part  "^ 
to  Mr.  Tavan,  the  artist  who  made  them  all.     They  dis- 
played an  inventive  genius,  and  great  merit  in  the  execution. 

Mr.  l)esmarcts  read  an  interesting  report  on  a  new  ma-  Frame  for 
cbine  for  weaving  ribbed  stockings,  invented  by  Mr.  Bcl-^!^^  ""*•* 
lem^rc.     This  is  not  above  half  as  expensive  as  the  English 
ttocking-frame,  and  Its  movements  are  much  lighter.     Its 
advantages  are  confirmed  by  two  years  experience. 

From  the  learned  researches  of  Mr.  Coulomb,  and  the  Variation  and 
formnlae  of  de  Borda  and  Laplace,  we  are  now  able  to  de-  j[^  and  mai^ 
termine  with  sufficient  precision,  and  without  too  many  dif.  netic  power.. 
ficulties,  the  variation  and  dip  of  the  needle,  and  the  inton-^ 
fity  of  the  magnetic  forces.     But  these  nice  observations 
require  perfect  instruments,  time,  and  an  exact  knowledge 
of  the  meridian  of  the  place.     The  observations  which  na- 
vigators, to  whom  most  of  these  arc  often  wanting,  have 
been  able  to  make,  are  not  to  be  depended  upon  sufficiently 
for  us  to.  infer  from  them  with  certainty  the  situation  of  the 
magnetic  poles  and  equator,  and  the  points  whore  the  mag. 
netic  equator  intersects  that  of  the  earth.     Mr.  Biot  how.  Mr  Biothasat- 
evetr  ha8  attempted  to  rtftt»rniiiic,  from  the  observations  <>f  cer?a?n  the  ele- 
lA  Peyrouse  and  von  Humboldt,  all  these  elements  of  the  mcnts  of  the 
magnetic  theory  of  the  gJobe;  and  he  has  given  the  neces- J]Jg^"j^^^™  ®^ 
^ry  formulae  for  calculating  what  the  variation  and  dip  of 
the  neetllc  should  be  in  any  given  place. 

The  journey  which   Messrs.  von   Humboldt  and  Gay.  Huniboldt  and 
Lussac  have  since  made  in  Italy,  France,  and  Germany,  ^*^^^^J!J^**^ 
bas  afforded  them  repeated  opportunities  of  comparing  their  many  obscrra. 
observations  with   the  hypothesis  of  Mr.  Biot.     The  diffi- ^^"^^^l^^^^j^^P 
culty  of  ascertaining  the  meridian  prevented  them  from  ob-and  the  mag- 
fervint;  the  variation  of  the  needle  at  their  different  stations ;  {JJU*^*JJJ^®'  ^ 

but 
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but  they  obsrrrnl  the  dip,  and  the  number  of  (wdi 
Dikde  in  a  given  time  by  a  borizontal  needle, 
Tcry  simple  formuU  they  deduced  the  Dumber  of  osdil 
it  would  hare  made  in  iu  trae  direction,  uid  the  rDtensiiyel 
the  magnetir  forces. 

I  To  exhibit  the  whnle  of  their  labour  at  one  Tiew,  udtk 
consequences  dedncible  from  it,  Mr.  Gay-Latsac  bat  pia 
a  general  table  of  ihu  ohserTations  th(in»el*es,  the  tPV*- 
phical  latitude  and  lon^tude  of  the  place,  the  Utiiadti  ml 
longitadea  referred  to  the  mairnetic  equator  accoidrag  to  ih 
hypotbcbU  of  Mr.  Biat,  (tie  dips  calculated  accarding  k 
this  hypothesis,  and  thedilTcrences  Ihey  found  b«;tiretalMf 
obserrations  and  this  calculatioD.  To  this  he 
serrations  on  the  nature  of  the  soil,  and  its  elcvatUni 
the  ierel  of  the  sea. 

'  It  is  to  be  remarked,  that  all  these  dilTt^rcnccs  are  bfti 
same  direction,  the  dips  by  calculation  being  from  3"  ff 
to  5^  S'  too  great.  Admitting,  that  some  of  thef-t:  iiScr 
encv.s  maybe  ancribcd  to  local  circumstances,  or  the  n- 
aroidable  erronrs  of  obserTalion,  it  appears  at  least  higW; 
probable,  that  a  more  considerable  part  arises  from  the  ac- 
tuation attributed  to  the  nodes  of  the  maenctic  equator,  ud 
to  the  angle  it  makes  with  that  of  the  earth.  It  hUI  not  b( 
difficult  to  determine  the  corrections,  that  Mr.  Biot'a  hy- 
pothesis requires,  to  agree  much  better  with  these  nevitfb 
scrratious,  and  reconcile  them  with  those  from  wluck  hi 
determined  his  first  elements.  It  b  to  be  presnmed,  &M 
Mr.  Btot  himself  will  consider  this  as  an  object  of  saKotOl 
importance  to  engat^e  his  attention,  when  he  has  finbbed  iIh 
important  and  difficult  undertaking,  on  which  he  is  no' 
employed  •.  To  give  this  theory  all  the  precision  of  wWd 
it  is  susceptible,  it  is  much  to  be  wished,  that  we  had  as»- 
ries  of  obserrations  made  in  remoter  parts  of  the  globe  wid 
the  same  care  as  those  of  ron  Humboldt  and  Gay. 
but  in  the  mean  lime  we  perceirc,  that  the  iHtcnsitjr  at  At 

Mf'iilian  line       *  Messrs.  Biol  anil  Arago  set  off  in  September  last  to  canfisnc 
«tenrted  10  the  the  meridiim  line  lo   the  Balearic  islands,  and  finish  the  labom 
inti^mipled  by  the  death  of  Mr.  Mechain.    In  Decerobeftheyb*- 
gan  the  observation  of  the  great  triangle,  which  is  to  connect  the 
island  of  Irici  with  the  coast  of  Valencia. 
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Biagnetic  forces  increases  with  the  latitude,  as  Mr.  ron  Hum-  The  magnetic 
lK»ldt  had  already  remarked  on  his  American  tour;  ^ornt^^^^^^ 
Berihi  it  is  13703,  while  at  Rome  it  is  only  19642.     It  fol-  tude. 
lows  too  from  their  labours,  that  the  influence  of  the  chain  ^th^lw  He- 
of  the  Alps  was  Tcry  feeble,  if  any  thing.     That  of  Vesu-  tie  or  nothing. 
Tins  at  tlie  moment  of  the  earthquake  and  eruption  of  1805  ^',i^|I^ 
wai  not  much  more  perceptible,  and  this  would  appear  to  eruptkn  the 
be  -biring  rather  to  local  circumstances,  than  to  a  particular  '^"^^ 
magaetic  oratre. 

The  description  of  the  instrumenis  employed  in  these  ob- 
aerratioiu,  and  the  disquisitions  entered  into  by  Mr.  Gay- 
IfUSsac  respecting  the  best  means  of  making  them,  cannot 
imil  to  add  to  the  confidence,  which  the  well-known  accu. 
racy  and  skill  of  the  obseryers  must  naturally  inspire. 

From  eudiomctrical  experiments,  and  the  analysis  of  the  All  giset  snp- 
mlr,  Messrs.  Ton  Humboldt  and  Gay-Lussac  had  been  led  g^^  to  taJT" 
to  suspect,  that  all  gases  might  hare  the  same  capacity  for  the  jqim^  eapa- 
caloric.     This  consequence,  which  appeared  deducible  from    *^  ""  hea^i 
tb^r  obserrations,  deserved  a  more  scrupulous  examination, 
'wbieh  Mr.  Gay.Lussac  undertook  on  his  return.     His  new 
experiments  confirmed  those  before  made,  yet  led  him  to  an 
opposite  conclusion.     The  gases  he  had  observed  with  Mr.  bat  thb  i 
¥on  Humboldt  had  in  reality  nearly  equal  capacities  for  heat,  gpcJi^^ 
bat  it  was  wrong  to  ascribe  the  same  property  to  all  gases 
without  distinction. 

The  apparatus  contrived  by  Mr.  Gay.Lussac  was  ex.  Gaty-LusncN 
tremely  simple.     It  consists  of  two  equal  globes,  each  with  ^SSrSiriM 
two  tnbulnres,  one  fitted  with  a  cock,  the  other  with  a  very  this. 
sensible  spirit  thermometer.     The  globes  having  been  freed 
from  moisture  by  dried  muriate  of  lime,  they  were  exhaust- 
ed of  air,  and  one  was  filled  with  the  gas  to  be  tried.     The 
communication  between  the  two  balloons  being  then  opened, 
part  of  the  gas  included  in  the  first  rushed  info  the  second, 
till  an  equilibrium  was  established;  and  then  Mr.  Gay. 
Lnssac  carefVilly  examined  the  changes  of  temperature  indi. 
Gated  by  the  two  thermometers. 

In  the  first  experiment,  the  subject  of  which  was  atmos-  ^Mr  rushing  in 
pheric  air,  he  saw  with  astonishment  the  thermometer  rising  *"  *  ^^thMt. 
perceptibly  in  the  exhausted  globe  in  proportion  as  the  air 
rushed  into  it.     This  fact  appears  diametrically  opposite  to 
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another  well  known,  which  is,  tliat  a  rolume  of  air  iadv. 
ded  in  the  rccoiTer  of  an  air-pump  continually  abtorbso. 
loric  as  it  dilates  andcr  the  rising  piston.  It  may  be  aid, 
that  the  yacuum  in  the  second  globe  was  not  sufficiently  per. 
feet,  and  that  the  air  remaining  io  it,  being  compressed  by 
the  additional  quantity  admitted,  was  obliged  to  giTe  oit 
part  of  the  air  it  contained :  bnt  this  explanation  Mr.  Gay* 
Lnssac  refutes,  first  by  reasoning,  and  afterward  bya  di» 
rect  experiment. 

If  the  alcohol  ascend  in  the  second  thermometer^  it  de- 
scends nearly  the  same  quantity  in  the  first.  Now  if,  after 
having  exhausted  the  second  globe,  the  cominnnicatioB  bsi 
twcen  them  be  opened,  the  gas,  equally  distributed^  will  k 
reduced  to  half  the  density  it  had  before ;  and  one  of  fte 
thermometers  will  be  seen  to  rise,  and  the  other  fall,  ctck 
in  an  equal  degree,  but  less  than  before,  in  consequence  of 
the  diminution  of  density.  And  if,  by  repeating  the  ex- 
haustion, the  density  be  reduced  to  half  what  it  was  ia  Ae 
second  trial,  and  consequently  to  i  what  it  was  in  ita  origi- 
nal state,  we  shall  find  the  equal  and  opposite  rariatioBS  of 
the  two  thermometers  still  following  the  ratio  of  the  density* 
Similar  experiments^  made  with  ])articular  attention,  oaki» 
drogcn,  oxigen,  and  carbonic  acid  gas,  produced  similar 
results ;  that  is  to  say,  the  quantities  of  caloric  absorlMd 
in  the  first  globo,  and  ctoIvimI  in  the  second,  were  always 
equal  to  each  other,  and  proportional  to  the  density. 

To  render  the  experiments  comparable  with  each  otfier, 
it  was  necessary,  that  the  time  occupied  by  all  the  diflercat 
gases  in  their  transmission  from  one  globe  to  the  other  should 
be  the  same.  'J'liis  Mr.  Cay-Lussac  eflcctcd  by  a  coutriT. 
ance  equally  simple  and  ingenious,  nhich  diminished  the  ori- 
fice of  the  connecting  tube  in  the  ratio  of  the  square  root 
of  the  densities :  and  thus  the  time  of  transmisbion  for  all 
the  gases  was  found  to  be  cleTcn  seconds. 

Of  these  experiments,  which  deserve  the  attention  of  tbt 
natural  philosopher,  and  which  Mr.  Gay-Lussac  purposes 
to  verify  and  extend  by  farther  observations,  the  following 
are  the  results,  which  however  he  offers  with  some  diffidence. 

].  When  a  vacuum  comes  to  be  occupied  by  a  gas,  the 
caloric  cToIred  is  not  owuig  to  the  little  air  that  might  be 
left  in  it.- 
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,  If  a  Commiinicalion  be  open«]   between  two  equal 

,  one  a  Tacuiim,  the  oiher  filled  vrilh  a  gas,  the  Tari. 

IS  of  tcmpi^r-iturc,  posidvi;  in  one  and  a^galifc  in  (ba 

!  equal  in  ijuantity,  but  not  in  intejisily. 

I.  In  (he  same  ^as  tlictu  variationa  are  proportional  to  tht 

nga  of  density  it  undergoes. 

'■.  The  variations  in  different  gases  are  so  much  greater, 
h  proportion  as  their  speciiic  graTitiits  are  less. 

5.  The  capacity  of  a  Ras  for  caloric  in  a  giren  Tolume  di- 
minishes with  the  density. 

6.  The  capacities  of  gases  for  caloric,  in  equal  rolumes, 
arc  so  mnch  greater,  as  their  specific  grarities  arc  less.  This 
roDseqaence  will  be  evident  (u  those  who  Itnow  the  experi. 
ments,  by  which  Mr.  Gay.I.uasac  had  already  proTcd,  that 
all  gaies  are  equally  aftected  by  equaJ  elevations  of  temper, 
ature. 

ilr.  Cotte,  correspondent  of  the  Institute,  has  complied  fr^Rivx  of 
the  progress  of  several  thermometers,  both  of  mercury  and  tom^«^"SJii 
afcobol,  it)  Tarious  expositions,  during  the  hottest  days  ofmcrcuriil  iitd 
Ihetlirecmemorableaunimersof  1802,   1803,  and  1808.      ''""'' 

Two  of  these  thermometers,    one  mercurial    the  other  in  door^  mi 
spirit,  were  pUced  out  of  doors  in  the  shade,  and  facing  the  ""V, ' 
nortli ;   two   others  were  exposed  to  the  direct  rays  of  thciliMle. 
Ion  ;  and  two  were  iriihin  doors.     All  of  them  were  con- 
stnictcd  with  the  greatest  care,  and  under  the  inspection  of 
different  members   of  the  Academy   of  Sciences.     Before 
Mr.  Cotte  examined   the  eflects  of  different  exposures,  he 
determined,  by  taking  the  mean  of  a  great  number  of  ub> 
serrations,  the  comparative  motions  of  these  thermometer* 
in  the  same  situation. 

It  follows  from  these  experiments,  that  the  differences  be-  DilFsre 
twcen  the  mercurial  and  spirit  thermometers  are  much  more  ', 
considerable,  when  they  are  exposal  directly  to  the  rays  of  e>i  in  ihe~iua. 
the  sun;  which  Mr.  Code  ascribes  chiefly  to  the  r«d  colour 
of  the  spirit;  and  this  difference  is  greater,  the  greater  tiio 
beat. 

The  greatest  hourly  Tariatiun  takes  place  from  6  to  7,  f^""' 
and  more  especially  from  7  to  8  in  the  morning ;  it  continues 
^tfuratshing  till  1);  thence  it  increase*  tiUl;  and  betweea 

^Ead  3  itdiminisfacsa  little. 

■^  Tbc 


id  spirii  greif 
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^^^H  Tbc  difTcrcDce  between  the  mercurial  a.ni  iipirii  (hecBM- 

^^^V  inelerB  expospd  to  (he  sun  is  nearly  tbe  s^me  f  rum  10  In  lb 

^^^  maming  till  4  in  the  aflcnioun. 

Tbt  greaicst  'I'll'-'  maMmum  of  tliu  Ih^rmomcl^rs  within  dt)or»  don  Mt 

h™t  withniji  happen  on  the  eame  days  as  that  of  the  thermiMnotcrt  .«ilk> 


wtho 


A  rJoud  pausing  rapidly  orcr  the  snn  aiiddrnly  niiiki  tit 
spirit  '2°  or  3",  the  mercury  alMiut  I"  only.  When  iw 
clond  fans  pajsrd,  the  liquid  risi-s  as  quickly. 
The  motion  of  the  mercury  is  most  uniform. 
The  inaKiiniini  of  the  diermometers  out  or  dooriiadt 
shade  takes  place  from  2  tu  3:  that  of  the  tliennometmii 
(he  son,  from  3  lo  4 :  and  that  of  the  thermomcten  within 
doors,  from  6  (u  7.  in  the  aflcrnoon. 

When  the  heat  is  the  |;realcst,  a  kind  of  fluctuAtioii  ud 
■"™^  agitalion  is  oi^crvcd  in  the  mercury,  and  still  more  in  IM 

spirit,  which  causes  them  lo  rise  and  fall  conriniiaily. 
Rdatiooba-  Mr.  Camot  has   published  amemoir  on  the  ReUlion  Alt 

|in^  Uk  dis-  gjjjifj  between  the  (HElaucrs  of  any  Etc  points  taken  in  tfux, 
fi*«  puinu  in  fuMoned  by  an  essay  on  the  Theory  of  Trajuversali.  Tlui 
^^'  **'  *"'"  forms  an  inttrciting  appendage  to  the  Geomctiy-  of  PoiiliM 
of  the  same  author.  In  it  will  bo  found  a  Dumber  of  ate. 
ful  or  at  least  vi^ry  curious  theorems ;  analytical  foiBBtc 
for  resolring  all  the  problems  respecting  a  qnodraagalftr  ^ 
remid,  without  supposing  any  knowledge  but  that  of  iM 
edges.  All  these  formula'  are  t:ym metrical,  And  poBSCM.I 
degree  of  ele);ance,  that  will  much  please  thu  geometridu. 
Some,  it  IS  true,  may  stafger  the  liardiest  calciiUtut,  ui 
mnch  shorter  solutions  might  be  obtained  by  the  skilful  «p* 
plication  of  trigonometry  ;  but  each  problem  would  reqwe 
new  considerations,  which  do  not  immediately  present  tbca. 
iclTes  to  the  mind,  while  here  every  thing  floiw  in  the  cIm|* 
est  manner  from  a  few  known  principles.  This  work  thm^ 
tore  is  a  repository,  whence  the  geometrician  may  deijn 
expres«ianB,  that  wiit  facilitate  the  solution  of  Tcry  compS- 
caled  problems.  To  give  an  Idea  of  the  calculations  of  Ifcf 
tnthor,  wc  shall  quote  the  cnundatioa  of  one  of  the  Utt 
problems,  which  is  as  it  were  the  summary  of  those  tkat 
precede :  "  Of  ten  right  lines,  joining  any  fire  points  taken 
in  space  two  by  two,  nine  being  gircn  to  find  the  teath."  ■ 
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The  Eway  on  TransTcrsaW  is  not  less  <iarioils.  The  fun-  Camofs  Essay 
damental  principle  of  this  likewise  may  be  found  in  the  Geo-  g^^. 
uetry  of  Position ;  and  it  was  one  of  the  two,  on  which 
Ptolemy  built  all  his  spherical  trigonometry.  The  word 
transrersai  is  here  employed  to  signify  any  right  line,  cut- 
tingthe  three  sides  of  a  right-lined  triangle  or  their  prolon- 
gations. An  equation  of  remarkable  simplicity  expresses 
the  ratio  between  the  segments  of  the  sides.  Mr.  Carnot 
immediately  deduces  from  it  three  other  formulae  of  the  same 
nature,  which,  transferred  afterward  to  spherical  trigono- 
Bietry,  are  found  to  be  the  same  as  Ptolemy  had  deemed  suf. 
ident  for  the  purposes  of  astronomy.  He  demonstrated 
them  synthetically,  according  to  the  method  of  the  ancients  ; 
iuid  his  demonstrations,  enlarged  by  his  commentator  Theon, 
are  not  very  complex.  Mr.  Carnot,  after  hating  demon- 
strated the  first  principle  exactly  in  the  same  manner  as  Pto- 
lemy, finds  in  our  modem  trigonometry  more  simple  means 
for  the  others. 

After  haling  coincided  with  the  Greek  mathematician,  he 
csjlends  the  theory  in  yarious  ways,  applying  it  to  plane  and 
ipherical  quadrangular  figures ;  to  every  polygon,  plane  or 
•Ten  oblique;  and  lastly  to  pyramids:  applications  that  are 
perfectly  new,  and  of  which  not  the  least  trace  is  to  be 
found  either  in  Ptolemy,  or  in  his  commentator. 

Mr.  Lacroix  has  published  a  fifth  edition  of  his  Elements  6th  edition  o( 

Mr.  Haiiy  has  published  a  second  of  his  Elements  of  Na-  Ueraix. 
taral  PWlosophy.    The  great  and  rapid  success  of  the  first  hw J^ai  ^ 
edition  renders  it  unnecessary  for  us  to  enter  particularly  meats  ef  Natu- 
Into  the  plan  and  execution  of  a  work,  which  its  author  has  "^  ^^^^^^^^f- 
revised  Uiroughont,  to  enrich  it  with  all  the  new  dbcoveries, 
fliat  have  taken  place  in  such  a  short  interval.    Thus  we 
find  in  it  Mr.  Laplace's  theory  of  capillary  phenomena ; 
Mr.  Gay-Lu8sac*s  experiments  on  the  dilatation  of  gases  ; 
and  the  researches  of  Mr.  Blot  into  the  relation  between  the 
-fcfraetive  power  of  difierent  substances  and  their  chemical 
espnposttion,  which  he  has  just  finished. 
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Lectures  at  Si.  Thomas^ k  and  Gitifs  Iloijfiials. 

}^t^^i^       1  IIK  autumnal  course  of  lectures  at  these  hospitals,  Fi3 
commence  as  follows : 

St.  Thomas's. 

Auatomy  and  the  operations  of  surgery,  by  Mr.  Cliu 
and  Mr.  Astlcy  Cooper,  Thursday,  Oct.  1st,  at  2  *g1ocL 

Principles  and  practice  of  surgery,  by  Mr.  AsUey  Coopcfi 
Monday,  October  5ih,  at  8  in  the  cTcuing. 

Practice  of  medicine,  by  Dr.  Babington  and  Dr.  Cui7| 
f  riday,   October  2,  at  10  o'clock. 

Chemistry  by  Dr.  Habington,  Dr.  Marcet,  and  Mr.Alki^ 
iSaturday,  October  3,  at  10  o'clock. 

Midwifery  and  diseases  peculiar  to  women  and  children 
by  Dr.  iJaighlon,  Monday,  Oct.  5,  at  8  in  the  morning. 

Pathology,  therapeutics,  and  materia  medica,  by  Ik. 
Curry,  and  Dr.  Cholmeley,  Tuesday,  October  6^  at  8  k 
the  evening. 

Physiology,  or  laws  of  the  animal  Qilcononiy,  byP^« 
Ilaii^hton,  AVednesday,  October  7,  at  7  in  the  erening. 

KxperimciLtal  Philosophy,  by  Mr.  Allan ,  to  bcgia  in 
November, 

Clinical  Lectures  on  select  medical  cases,  by  Dr.  Babiqg* 
ton,  Dr.  Curry,  and  Dr.  Marcet. 

N.  IL  The  several  lectures  are  so  arranged  as  not  to  in- 
terfere with  each  other  in  the  hours  of  attcndanpe;  and  die 
whole  is  calculated  to  form  a  complete  course  of  mcdicd 
and  surgical  instruction.  Terms  and  other  particulars  to 
be  learnt  from  Mr  Stocker,  apothecary  to  Guy*s  Hospitii| 
who  is  also  empowered  to  enter  gentlemen  as  x^upils  to  sock 
of  tiie  lectures  as  arc  delivered  at  Guy's. 


Fourcroy's  Phi-      A.  F.  FovRCROY,  professor  of  chemistry  at  Paris,  bi 

^^frv^''^^^'^  published  an  enlarged  edition  of  his  "  WiUosophy  of  Oe. 

niistry,"  which  is  considered  as  tlie  best  elementary  VQfk 

on  that  science.     A  translation  of  it  by  Mr.  W.  Desmond, 

is  in  the  press,  and  may  be  expected  early  in  September. 
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,  ..      ARTICLE  I. 

KtmafkM  on  nome  Dificuliies  which  occur  in  the  Investigation 
of  the  Capiiiary  Actions  of  Fluids. 

To  Mr.  NICHOLSON. 
SIR, 

JL  HE  capillary  actions  of  liquids  have  lately  been  mi-  Capillair  >c- 
nutely  investigated,  both  in  this  country  and  in  France,  and  J,oryet  com- 
severul  eueayM  on  tlie  8ubje6t  have  been  inserted  in  your  pletdy  uiTesti« 
Journal:  but  there  appears  to  me  to  be  still  some  deliciency  fT^^^* 
in  all  the  modes  of  demonstration  which  have  been  employ- 
ed.    Mr.  Laplace's  first  method  leads  to  erroneous  conclu-  Ltplace  dcfec- 
sions,  retpecting  the  an^le  of  contact  of  a  solid  and  a  fluid :  ^'^^* 
his  second  is  l^n  exG«>tiotiable,  but  it  isgpjil  defective  in 
omitting  the  contidiiff^on  of  the  force  of  repulsion ;  for  it 
cannot  be  denied,  tliat  this  force  is  equally  indispeoboble  p  ^^  f  ^  ^,]. 
>vith  t^t  of  cohesion  to  the  existence  of  all  material  bodies  lion  necessary 
ID  the  state  nf  solids  or  of  liquids;  and  every  theory  of  the  ^^consUJer- 
•  mutual  actions  of  the  pailicles  of  such  bodies,  which  does 
not, comprehend  the  cousideratiou  of  both  these  forces,  must 
necessarily  be  imperfect.     Dr.  T.  Young*s  reasoning,  al- Dr.T.  YouDg. 
though  built  on  more  probable  suppositions  respecting  tlie 
mutual  actions  of  the  particles,  does  not  seem  to  be  mathe- 
VoL.  XVni- -Sept.  1^07.  B  matically 


%  OK  CAPILLA.RT  ACTIOlf. 

matically  conclusive*  so  far  as  it  relates  to  the  phyncal  foun- 
elation  of  the  general  law  of  an  equal  tension  of  the  surface 
of  any  f^iven  liquid. 

In  the  first  place  it  appears*  that  Mr.  Lap1ace*s  conclo- 
lion  respecting  the  attraction,  which  he  supposes  to  he  ex* 
erted  hy  a  liquid,  terminated  hy  a  plane  surface,  on  w 
imaginary  column  within  it,  may  be  confuted  on  ereiy  sup- 
position that  can  be  formed,  respecting  the  nature  of  the 
Foice  that       forces  concerned.     For  the  force  which  tends  to  draw  etrrj 
t«nd<  to  draw   gy^h  column  downwards  into  the  liquid,  can  only  be  derived 
fluid  down-      fit>m  the  a£^ions  of  the  neighbouring  columns,  and  must 
ward,  trnds  to  ther^efore  tend  in  an  equal  degree  to  elevate  them  :  ao  that 
bouring  CO-   '  ^^^^  parts  of  each  column  which  are  nearest  to  the  turfsce 
lumns  upward,  are  urged  downwards,  and  the  remoter  parts  upwards,  bj 
equal  forcet) ;  and  the  result  is  merely  a  general  attraction 
of  the  whole  stratum  for  the  stratum  next  below,  which  of 
Counteracted   course  must  be  completely  counteracted  by  the  repulsive 
five  Uirce!^ '    force,  whatever  its  nature  may  lie*   Thus  tlie  portion  A  (PI.  I. 
Fig.  1)  is   urged  downwards  by  the  attractions  of  thepoiw 
tions  B  and  C,  while  D  is  urged  upwards  by  those  ot  £ 
and  F ;  and  in  the  same  manner  D  is  urged  downwards  bj 
G  and  H,  while  I  is  urged  upwards  by  B  and  C.     And 
thus,  by  continually  adding  to  the  substance  any  number  sf 
successive  strata,  we  Hhall  still  find,  that  the  general  effect 
Thu»  equHi-     ^f  ^j^^  whole  body  on  the  column  A  I  will  retain  it  in  equi- 
uhied  to  any    librium,  whatever  may  be  the  depth.     It  is  true,  that  ac- 
depth.  cording  to  Mr.  Laplace's  own  principles,  the  attraction  of 

LaplaceNprIn-  any  limited  number  of  strata,  on  a  column  passing  throu^ 

flatWe  to^no .'^  ^^^■"»  '"^"^  disappear,  the  force  of  tlie  lower  surface,  which 

lids,  or  solids    he  supposes  to  be  directed  upwards,  countecacting  that  of 

and  fluidi.       ^^  upper  in  a  contrary  direction ;  but  this  conatdeiatioo. 

although  it  may  lead  to  a  correct  result  with  respect  to  the 

actions  of  fluids  only,  is  not  applicable  to  those  of  solids, 

or  to  the  mutual  actions  of  solids  and  fluids. 

Hiftdetermioa-      In  the  second  place,  Mr.  Laplace*8  determination  of  the 

Uon  of  tbe  ^t^. attractive  powers  of  a  wedge  of  any  kind,  as  proportional  to 
traction  of  a     ...  -iij  T-w-*r«  «t 

wedge  leadxto  Its  chord,  must  necessarily  lead,  as  Dr.  Young  has  alreanv 

*n<MiBovsprio-,||i>gei-ved,  to  a  proposition  respecting  the  equilibrium  of  the 

'  surface  of  a  fluid  with  a  solid,  which  Mr.  Laplace' will 

not  justify,  and  which  he  has  silently  abandoned  ;  that  is 

that 
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that  no  anp^nlar  termination  of  a  fluid  in  contact  with  a  bo*  Angular  teiw 
lid  can  rvrauin  at  rest,  unless  the  density  of  the  solid  l*©  fluid  in  conuct 
precisely  half  that  of  the  fluid.    Thus  if  A  B  (Fig.  9)  be  with  a  lolid 
the  surface  of  a  fluid  retsuned  in  a  horizontal  situation  by  ^^  ^^^   unletM 
the  vertical  force  C  D,  resulting  from  the  joint  actions  C  E  the  density  of 
and  C  F  of  the  wedges  A  C  H  and  B  C  H,  if  we  add  a  {Sarrf^hT  ^ 
wedge  B  C  I  opposite  and  similar  to  A  C  H,  we  shall  have  fluidexictlyat 
a  straight  line  H  I,  and  the  action  C  K  of  this  wedge  re- 
ducing C  E  to  C  L,  that  of  the  wedge  B  C  H  must  be  re- 
duced in  the  tame  proportion,  in  order  that  the  result  may 
remtiin  in  the  direction  C  D,  and  the  density  of  B  C  H 
must  be  made  equal  to  the  difference  of  the  densities  of 
B  C  I  and  A  C  H ;  or,  if  H  I  be  the  termination  of  a  sin- 
gle solid,  that  solid  must  be  of.  half  the  density  of  the  fluid. 
It  was  perhaps  in  order  to  avoid  this  inference  from  his  first 
theory,   that  Mr.  Laplace  adopted  afterwards  a  diifereat 
mode  of  reasoning. 

I  shall  now  examine  the  consequences  of  the  supposition  Consequences 
of  a  repulsive  force  extending  its  action  to  all  particles  fo,^,'*^     ^ 
within  a  certain  very  small  distance  of  each  other.     Since  it 
is  certain,  that  the  particles  of  all  bodies  in  the  state  of  gas  Particles  of  gis 
repel  each  other,  without  any  thing  like  the  actual  contact  Ll^*]*'  **"*** 
of  impenetrable  atoms ;  and  since  it  may  be  shown  by  ex-  as  do  many  lo- 
perioaeiit^  that  many  solid  bodies  exert  repulsive  powers  on  ^^' 
each  other  at  Sensible  distances;  it  is  natural  to  imagine, 
that  the  repulsive  force,  acting  6n  any  given  particle,  is  de- 
rived from  the  joint  eflect  of  a  considerable  number  of  other  therefore  re- 
particles  at  diflerent  distances  from  it,  in  the  same  manner  P"***°^jJ'*. 
as  the  force  of  cohesion  is  conceived  to  be  derived  from  the  inanyparticle% 
joint  actions  of  a  great  number  of  particles  cooperating  with 
cacb  other;  although  the  repulsive  force  may  naturally  be  i^qj  probably 
supposed,  to  consist  principally  in  the  stronger  action  of  a  ^^^  ^o 
Mnailer  number  of  particles.     Now  if  the  circle  A  ( Fig.  3)  "rfSTw^l^S 
represent  the  limits  of  the  force  of  cohesion,  and  B  those  of  ciw  than  ope- 
the  force  of  repulsion  acting  on  tlie  central  particle  C,  it  it  ^^  ^  ^^^ 
evident,  that,  if  the  substance  be  divided  into  any  number  .p|^^      .j.. 
of  wedges  meeting  in  the  point  C,  the  two  forces  exerted  sectoii  of  ck^ 
by  any  one  of  these  D  C  £,  upon  any  other  F  C  G,  must  ^^* 
be  equal,  since  the  segments  are  in  the  same  proportions  as 
the  whole  circles ;  and  the  effects  of  the  whole  circles  are 

B  S  equal: 
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equftl :  for,  if  an  imaginary  separaUon  be  made  in  the  mb- 
■tanre  in  any  direction  A  C*  it  it  evident*  that  the  oohesiTe 
Ibrce,  tendinja^  to  bring  all  the  fiarticlea  of  the  two  segmenb 
together,  must  be  equal  to  the  repulsive  force,  which  prevents 
their  nearer  approach ;  and,  into  whatever  portioni  the  co- 
hesive forces  of  the  wedges  be  supposed  to  be  divided,  it  ii 
obvious,  that  for  each  of  these,  as  for  example,'  the  mutual 
actions  of  the  particles  situate  at  H  and  I,  an  equivalent 
may  be  found  in  the  repulsive  force  K  L,  exerted  between 
the  particles  which  are  similarly  situate  within  the  apheie 
of  repolsioj^:  consequently,  the  whole  result  must  be  not 
only  equal,  but  also  pamllel :  so  that,  if  the  wedge  F  C  G 
be  considered  as  the  termination  of  a  vertical  column,  the 
effect  of  the  wedge  D  C  E,  or  of  D  C  G,  will  have  noten* 

:  counter-   dency  eitiier  to  elevate  or  to  depress  that  column.   The  only 

telv"  per-  ''•"**  ®^  perfect  counteraction  will  be,  that  the  parts  nearest 
the  wedge  will  he  urged  more  downwards  by  the  repulsive 
force,  and  the  remoter  parts  more  upwards  by  the  cohesive 
force.    In  order  to  understand  the  effect  of  a  corabtnatioA 

ct  of  a  of  such  actions  where  the  surfiu?e  is  curved,  let  us  suppose 
the  superficial  particles  to  be  situate  at  the  angles  of  a  po* 
lygon,  A  B  C  D  £  F  O  H^  (Fig.  4)  and  tiie  repulaive  force 
to  extend  only  to  the  two  nelirest  particles^  one  en  each 
side,  while  the  cohesive  force  is  so  di«tributedy  as  to  have  its 
general  result  directed  to  the  next  particle  but  one':  it  will 
tben  be  necessary,  in  order  that  there  may  be  an  equilibrinta 
lu'tween  the  forces  tending  to  separate  and  to  unite  any  two 
particles  D  and  £  in  the  direction  of  the  surface,  that  the 
cohesive  forces  in  the  directions  D  F,  £  C,  be  represented 
by  D  I  and  i  K,  while  D  £  represents  the  repulsive  force: 
then  tlie  forces  acting  on  D  being  represented  by  C  fi^ 
E  D,  L  D,  and  i  D,  it  is  evident,  that  the  parts  of  these 
forces  which  tend  to  urge  the  particle  D  to  and  from  the 
line  C  £,  are  precisely  equal,  so  that  this  particle  will  M^* 
main   perfectly  iii   equilibrium,    without  occasioning  atiy 

Young's     pressure  on  the  stratum  within  it.     It  is  supposed  in   Df^. 

joiition.     Young's  reasoning  6n  this  subject,  that  the  repulsive  and 
cohesive  forces  acting  on  each  particle  are  either  accurately 
or  very  nearly  equal ;  but  this  supposition,  although  it  ap- 
pears 


ibinatioo  of 
lactioni. 
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ftari  at  ftr&t  slfjlit  uuexce]itii)iiHble,  is  in  Cud  iiiconniMent 
with  thf  general  priuuiileii  wf  tii«  llmofy. 

It  Aji (I eurs  therefore   on  one  liuiid,  that  the  i-cmKidenition  Repulciirrttre 
of  H  repulsive  force  is  inJiaptnsahly  neetwiarv  io  the  wnfect  ''•"■«*"*  n^ 

~"  r  r  J  .  r  crs!»  y  tO  t(M 

B«luti(jii  of  the  problem  ;  and  on  the  other,  tliut  auehc  force  i„luii.,n;  but 
1*9  there  is  reason  to  infer  from  experiinfnt  is  not  t-npoVtle  °f'}"'^^,"1'^*' 
producing  eRecta  similar  to  those  uf  the  tapillitry  uSvctiuns  cxperimeni 
of  liqnids.     There  appears  to  he  only  one  way  of  avoidin);  r^'ihu  ^^t° 
tliese  difficultieH,  which  is,  to  HUpipOse  thut  a   part  of  the 
Jvrer  of  rrpiihion.  only  ia  concerned  in  that  »cl  ion   which  is  P»"  "^  'lii* 
observed  at  sensihle  distances,  while  another  part  \%  so  fon-  '^^  u.  uci  i 
fined  to  the  particles  in  iinnmliuti^  contact  with  each  other,  seiuible  Jir 
that  if  »e  anppose  u,  lii^uitl  to  be  divided  by  aiiy  inm^nary      '"*' 
plaue  surface,  the  particles  on  one  side  of  tlnK  sur&ce  can 
only  aet  oo  the  particles  on  the  other  (tide  in  a  diiectii'U  per- 
pendicular to  it,  Icav'iig  tlieni  completely  at  liberty  to  move 
without  resistance  in  the  direction  of  the  surface  itself.   This 
hypothesis  has  been  tacitly  oasumed  by  Mr.  Laplace,  with 
respect  to  the  tchale  force  of  repulsion  ;  but  in  any  shape  it 
^S  itill  an  hjfpot/mu  only,  and  the  roa<toninj;   founrfeit  on  it 
Mily  he  considered  us  demon HttBtive,  so  fnr  as  its  results 
t  justilied  by  a  cuincideuce  uith  facts  anil  experimentii, 
LSuppOiie  a  column  or  stratum   A  B  {Vif.  S)   terniinatiiif;  Suiipoiit 
jh,a  curved  surface  C  D,  to  be  contained   betirecn  two  pa- 
illel   planes   perpendicular  to  the  titngeiit   £  t' :  then  the 
1   of  the  particles   below   E  F   will  have  nn  )<ower  to 
(ffve  tha  column  in  a  vertical  direction;  but  the  portion  of 
niheCauce  included   between  tlie   curve  and  itx  tangent 
(II   lend   to  elevate  it,  anil  the   more  in  proportion  as  the 
^urvoturu  is  greater ;  the  number  of  particles  within  a  very 
minute  distance  from  the  column  bein^:  dirertly  s«  the  <nir- 
vnture,  or.  where  the  surface  has  a  double  curviitur«,  as  the  SmriceoTilc 
aum  of  the  two  curratures  in  directions  pcrpeudieular  to  '*'' 
each  other.     And  if  the  line  G  (1  be  even,'  where  as  mnrh 
below  E  F  as  C  O  is  above  it,  the  action  of  tlie  purticlex, 
cutolT  by  this  line  uu  the  column  A  1$,  nill  be  equal  to  that 
of  the  particles  above  £  F,  end  will  produce  an  equni  fotce 
tending  to  raise  it ;  hence,  if  all  these  particles  be  reniavRil,  . 
the  remHinin^  parts  of  the  substunce  below  (i  H  will  attract 
the  coliimn  with  the  same  force  as  vm  before  counteracted 

by 


i 


5  OK  CAPILLARY  ACTIOlT. 

Prerare  pro-  by  that  of  the  parts  removed ;  a^d  the  pressure  will  there- 
curtaiure.        ^^^^  ^^  every  case  be  proportional  to  the  curvature. 
Adrop  of  fluid      Hence  if  we  imagine  a  drop  of  a  fluid  to  be  perfectly  in- 
bciog  perfecty  sulated,  it  is  evident,  that  tlie  superficial  parts  on  one  side 
*        of  the  drop  must  press  the  included  fluid  towards  the  other 
•idet  i^nd  must  consequently  be  pressed  back  in  an  equal 
degree,  so  that  at  the  circumference  of  the  circle  supposed 
to  divide  the  drop,  the  surface  must  be  stretched  by  the 
tiie  tension  of  whole  of  thiii  force,  reduced  only  to  a  single  direction  ;  and 
k!  *liif*^*  ^'**  there  must  therefore  be  a  uniform  tension  of  the  surface. 
The  only  case  which  can  be  supposed  to  aflbrd  an  exception 
Eseeeptton       to  this  demonstration,  is  that  of  the  surface  of  a  liquid  ter- 
where  the  iur-  minated  on  each  side  by  a  solid  of  precisely  half  the  dea- 
ls bounded  on  ^i^y  :  but  it  is  of  little  consequence  what  may  be  the  result 
etch  side  by  a  of  such  a  combination,  since  it  is  scarcely  possible,  that  it 
the  density,      ahoulcfevcr  be  obsen'ed  in  nature.     If  it  were  not  true,  that 
Tension  of      the  surfaces  of  liquids  are  stretched  by  a  uniform  force,  it 
fluid  surfaces   would  follow,  that  a  cork,  wetted  on  one  side  and  greased 
mus       eqaa-  ^^  ^^^^  other,  would  continue  for  ever  to  move,  od  the  sur- 
face of  a  large  reservoir,  towards  the  wetted  side. 
Hence  the  an-*      ^^^  angle  of  contact  of  a  solid  and  a  fiuid,  of  given  den- 
gle  of  conuct   gity,  may  be  deduced  from  the  law  of  equable  tension,  when 
fluid  may  be     ®"^^  established,  in  a  very  satisfactory  manner.     Conceive 
deduced.  a  body,  of  the  density  of  the  solid  only,  to  extend  through 

the  substance  of  the  solid  and  fluid  A  B  C  ( Fig.  6) ;  tlie 
attraction  of  its  surface  will  then  urge  the  angular  particle 
in  the  direction  B  D,  with  a  force  which  is  to  thd  whole  ten- 
sion as  B  D  to  half  A  B  ;  then  a  substance  equal  in  density 
to  the  difiereuce  of  the  solid  and  the  fluid,  being  superadded 
to  the  wedge  C  B  E,  will  draw  the  particle  in  the  directioD 
B  F  with  a  force  B  F  :  now  in  order  that  the  forces  in  the 
directions  B  D  and  B  F  may  produce  a  result  B  O,  capable 
of  being  completely  counteracted  by  the  perpendicular  at- 
traction of  the  surface  A  £,  they  must  be  proportional  to 
B  D  and  D  G,  and  the  density  of  the  additional  portion 
C  B  E  must  be  to  that  of  the  solid  as  D  G  to  B  F,  or  to 
D  C  or  A  D,  and  the  whole  density  of  the  liquid  C  B  £  to 
that  of  the  solid  as  A  G  to  AD,  that  is,  by  similar  triau- 
'  gles,  as  A  E  to  A  H,  which  is  the  versed  sine  of  the  angle 
ABC,  A  E  being  the  diameter. 

Mr. 
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Mr.  Laplace*9  second  method  of  consideiing  tire  effects  ^^'***'V^ 

«f  capiUmry  action,  though  not  wholly  net?,  is  ingenioos  and  infcnious,  bat 

satisfactory ;  but  it  requires  the  assistance  of  the  same  hypo-  «S^^  »be 

,  ,  '  v«i»i.*         Mane  oypoio^ 

thesis  respecting  repulsion,  as  is  necessary  to  his  first  tneoryt  sitof  f«yiilsiaa 

The  attraction  of  a  capillary  tube  A  B  (Fig.  7)  on  the  co- 
Inmo  C  consists  of  two  equal  parts,  one  of  which  is  de* 
rived  from  the  action  of  the  part  D  E  F  G  on  the  upper 
portion  of  the  fluid  at  C,  the  other  from  that  of  the  end  of 
the  tube  at  H  I  upon  the  portion  below  at  K ;  and  these 
two  forces  are  opposed  by  the  attraction  of  L  M ,  the  pai  t  of 
the  fluid  forming  a  continuation  of  the  solid,  which  drawi 
the  column  downwards  in  the  same  manner  as  each  of  the 
other  forces  draws  it  upwards :  so  that  the  weight  of  the  fluid 
elevated  must  be  proportional  to  the  excess  of  twice  the  den- 
iity  of  the  solid  above  that  of  the  fluid.  Supposing  the 
fluid  to  be  elevated  in  a  very  narrow  space  of  a  given 
breadth,  the  half  of  this  breadth  being  the  radius,  the  se- 
cant of  the  angle  of  contact  will  become  equal  to  the  radius 
of  cnnrature  of  the  surface,  which  is  always  inversely  as  the 
height  of  the  elevated- column;  hence  the  cosine  of  the  an- 
gle of  contact  will  be  directly  as  the  height,  that  is,  as  the 
difference  between  the  density  of  the  fluid  and  twice  that  of 
the  solid,  the  whole  density  of  the  fluid  being  represented 
by  the  radius ;  and  this  determination  agrees  precisely  with 
the  former. 

Mr.  Laplace  has  very  justly  observed,  that  where  two  LapUce*i  ob> 
floatine  bodies  are  surrounded  by  an  elevation  and  a  depres-  **'''*^  ?** 
sion  which  are  unequal  in  height,  their  repulsion  will  become  tions  mnd  de- 
ft maximum  at  a  certain  distance,  and  upon  a  still  nearer  pressions  of  a 
approach  will  be  changed  into  an   attraction.     When  the  floatiog  bodin 
distance  is  very  small,  the  height  of  the  fluid  elevated  be-  J^^* 
tween  the  bodies  is  the  mean  of  the  heights  to  which  it 
would  be  raised  between  two  similar  portions  of  the  respect- 
ive substances,  and  hence  the  magnitude  of  the  force  ouiy 
b€  readily  determined.    Dr.  Vouug  seems  to  have  consider-  P|!T?  ^ST^ 
ed  only  the  case  of  an  equal  depression  and  elevation.         '    Young 

As  an  illustration  of  the  combined  eflects  of  the  forces  of  Combined  ef- 
cohesion  and  repulsion  in  the  constitution  of  natural  bodies,  ^?^^  of  cohe- 
I  shall  subjoin  a  short  investigation  of  the  magnitude  of  the  siontnthecoa^ 
attractive  power  which  retains  the  particles  in  solids  and  "titucioaofM* 

fluids 
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tvnl  bodiei,  fhiids  tn  their  situatioDy  upon  the  tttnple,  ftUbougb  p&bt|M 
inadequate  supposition  of  a  congeries  of  incampressible  par* 
tides  in  contact  with  each  other,  actuated  by  a  cohesife 

.  ^  _  force,  which  extends,  without  diminution  of  its  ioten^ty,  IB 

a  certain  small  distance  from  each  particle. 

In  the  series  of  single  particles  A  B  {¥\g.  8)  the  partide 
Ay  being  attracted  by  all  the  particles  between  A  and  C, 
the  limit  of  the  cohesive  force,  presses  on  tbc  next  particle 
D  with  the  whole  of  this  force,  which  may  be  Tepfcatntei 
by  the  line  A  £ :  i>ut  the  pressure  occasioned  by  the  eohe- 
aion  of  the  particle  D  is  only  proportional  to  tbc  line  DF, 
which  istoA£asDCtoAC»  because  tbe  mutiial  ae^ 
lion  of  D  and  A  takes  from  the  whole  cohjetive  force  a  pait 
which  is  equivalent  to  the  action  of  the  particle  next  bafoad 
C:  hence  D  presses  on  G  with  a  force  repreaented  by  tht 
f  um  of  A  £  and  D  F ;  and  in  the  same,  manner  it  aay  ha 
shown,  that  the  whole  mutual  pfessuie  of  the  particlet  at  ar 
beyond  C  b  expressed  by  the  area  of  the  triangle  A  EC ; 
«nd  in  general,  that  it  may  every  where  be  representad  by 
the  ordin^tes  of  the  parabolic  curve  A  H,  of  of  the  misliii^ 
Buear  figure  A  III.  The  some  may  be  inferred  from 
dering  tbe  whole  force  resisting  the  division  of  the 
between  any  two  of  its  particles. 

Magnitude  of       Suppose  now  that  a  single  particle  A  (Fig.  9)  ia  placed 

the  force  of  at-  beyond  the  limit  B  C  of  an  attractive  bodv  ;  it  ia  required 
^i^cUon.  .  •ii.t        111.'  •• 

to  determine  the  magnitude  of  the  whole  force  with  which 

it  is  attracted.     The  force  of  the  particles  situate  npoo  the 

arc  B  D,  when  reduced  to  the  direction  A  D,  is  repfeaenfted 

by  the  line  D  E,  since  the  number  of  particles  in  any  small 

portion  B  F  is  as  much  greater  than  in  £  G,  as  A  H  is  ka 

than  A  B ;  and  in  the  same  manner  the  force  of  the  particles 

in  the  line  or  narrow  riog  I  K  is  represented  by  the  line  I  L; 

hence  the  attraction  of  the  whole  segment  B  D  H  will  ha 

represented  by  the  area  D  H  £,  I  L  being  alwaya  equal  to 

H  K,  and  the  curve  H  £  being  a  hyperU>ia,  which,  whto 

A  comes  into  contact  with  H,  becomes  a  right  line.     Bui 

when  B  C  is  considered  as  lepresenting  the  surface  of  a  so* 

lid,  the  measure  of  the  attraction  is  the  hyperbolic  conoid^ 

or  the  cone  described  by  the  i  evolution  of  the  line  H  £  oa 

II  D  as  an  axi^ ;  tuid  hence  the  attraction  of  the  solid  on  a 

particla 
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poKicle  at  H  M  precisely  half  aa  gteat,  as  if  all  tti6  parfifc; 
des  within  the  hemisphere  of  cohesion  were  sitaat^  itt  Iha 
line  H  D.  If  we  take  H  M  »:  A  D,  and  make  the  ordi- 
nate A  N '  every  where  proportional  to  the  content  of  tha 
conoid  corresponding  to  the  distance  A  H,  the  curve  M  N 
will  approach  at  M  infinitely  near  to  a  parabola,  and  at  O 
will  become  parallel  to  A  H ;  and  the  area  A  M  N  will  ex« 
press  the  sum  of  the  attractions  of  a  series  of  particles  ez<- 
ieadiBg  fiom  M  to  A»  and  conaaqoently  tha  proportional 
attractiTe  force  of  two  solids  «tiiale  at  tiia  distance  ▲  HL 
It  ia  caigr  to  show,  by  a  flioional  cakulatioa,  that  the  area 
H  M  O  is  half  of  the  rectangle  MHO,  and  consequantijy, 
tb!i^  the  rnvtnal  action  of  the  substan^Bes  wh«i  in  eaMMt,  is 
balf  aa  great,  as  if  all  the  particles  of  the  one  body  wWtiNa 
jreach  of  the  cohesif  e  force  of  the  other,  weia  situate  iauat^ 
dJiatdy  at  its  surface* 

If  aoa  of  the  bodies  be.eqaal  m  tluckaass  to  tfaa  dialaaee 
to  wfakb  the  cohasion  cxtenda,  ia  wA\  still  be  attracted  bfr 
the  w^k  force  of  the  other:  but  if  its  thickncsa  be  less, 
and  equal,  for  example,  to  A  H  only,  the  attractioB  will  be 
expressed  by  the  area  A  H  O  N  only,  which  is  ukiniately  to 
iike  whole  area  H  M  O  as  twice  A  H  to  M  H.  This  is  per*  y^^  aeeaaaift 
haps  the  reason,  why  the  superficial  partielea  of  liquids  are  ft>r  th«  pfocpw 

aasiiy  detached  by  the  action  of  heat,  in  the  process  of  slow  ^^^^  ^^ 
evaporation. 

I  am.  Sir, 

Your  rery  obedient  servant, 

20  Jufy,  1807.  AL£T£SL 
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Om  the  SoiMHty  of  some  qf  the  Earths  hy  means  ef  Suga^ 

By  Mr.  WiLLFAM  Ramsat. 


SIR,  Glasgow^  Jmly  14,  IW?. 


S 


HOULD  you  think  the  following  experiments,  on  the 
solubility  of  some  of  the  earths  by  means  of  sugar,  worthy 

of 


^0  -  ^I'UBlLITT:OF.SiAETH8  BT  XEAKS  OF  SVOIR. 

pf  DOtice,  ypi:^  are  a4  liberty  to  publish  them  id  your  tsIim- 

ble  Journal,  ■ 

_      .  I  am,  SiR» 

^..  .  Your  most  humble  sonrant,. 

WILLIAM  RAMSAY. 
Wm.  Nicholson,  Esq. 

Lomdom. 


Qinckl'ime  ^  •  BEING  employed  in  making  experimentt  on  sngsr,  and 
S^to^kiti^  Bappening  to  put  some  quicklime  into  a  cold  solntioo  aT 
ofivgar.         ft,  I  noticed^  that  it  had  acquired  an  uncomoaon  ctmlic 

taste. 
SoprdissoNed-     Uncertain  whether  sugar  dissolved  in  commoa  lime  water 
dU^^T.*^*'  *•  might  not  have  the  same  taste,  I  prepared  a  small  quantity, 
and  added  sugar  to  it ;  but  the  taste  of  the  sdntiMi 
very  little  different  from  that  of  sugar  dissolved  in 
•On  adding  diluted  sulphuric  acid  to  the  (brmer,  a  eopiooa 
precipitation  of  sulphate  of  lime  took  place^  while  the  latt* 
scarcely  showed  any  traces  of  tlie  presence  of  liooie  by  the 
same  agent. 
Sa^rdkiohreft     Hence  I  concluded,  that  sugar  possesses  the  property  of 
^^^^  .dissolving  a  certain  proportion  of  lime;  and  in  order  to  as- 

certain its  capacity  in  this  respect^  the  following   experi- 
ments wera  made  upon  this  earth,  together  with  bariteiy 
strontites,  magnesia,  &c. 
Solatkmofsu-      One  pound  avoirdupois  of  common  unrefined  sugar  was 
^^*  dissolved  in  rain  water,  and  the  solution  iiltered ;  the  speci* 

at  50^,  fic  gravity  at  the  tempciHture  of  50  degrees  of  Fahrenheit*s 

thermometer  was  found  to  be  1040.    This  solution  was  used 
in  all  the  following  experiments  as  a  btandurd,  to  which  the 
earths  were  added  at  tirst  at  the  temperature  oPso  degrees* 
^issoltet  lime       A  portion  of  the  saccharine  solution  was  taken,  quicklime 
*"  was  added  to  it  in  superabundauie,  repeatedly  filtered,  and 

firesh  portions  of  the  earth  giveu  to  it,  until  the  solution 
was  evidently  saturated ;  when  the  specilic  gravity  was  found 
to  bje 

•  'Solution  of  sugar 1030 

Increased  sp.  grav.  from  lime  in  solution 40 

loOo 

Consequently 
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Consequently  supper  dissolved  m  water  at  the  temperature  of  *^«  pmportiwi 
.50  degrees  is  capable  of  diasolviug  one  half  of  its  weight  of  j^g^^ 
Kme. 

'    Aa  most  salts  combine  with  greater  facilitr,  and  in  gene-  Heat  does  not 
ral  in  larger  proportion  by  the  medium  of  heat,  it  was  jig^^i^^nt 
thonght,  that  the  action  of  the  sugar  on  the  lime  might  be  power. 
increased,  and  a  greater  quantity  of  it  dissolved,  at  a  higher 
temperature.    Fresh  quicklime  was  boiled  in  the  solution  of 
sugar.     On  filtering  and  cooling  the  liquid,  it  was  found, 
that  very  little  of  the  earth  was  dissolved.     On  the  addition 
of  dilute  sulphuric  acid,  a  slight  cloudiness  only  appeared ; 
but  by  the  addition  of  oxalic  acid  to  another  portion  of  the 
liquid,  a  precipitation  of  oxalate  of  lime  took  place,  which 
was  estimated  at  about  twi^e  the  quantity  of  lime  that  would 
hare  been  precipitated  from  common  limewater  by  the  same 
ag^nt. 

The  solution  of  lime  in  sugar  is  of  a  beautiful  white  wine  Chemical  pr*- 
colour,  and  has  the  smell  of  fresh  slacked  quicklime.  ^^^^  **' 

It  is  precipitated  from  the  solution,  by  the  carbonic,  citric, 
tartarous,  sulphuric,  and  oxalic  acids.  And  it  is  decomposed 
by  double  affinity,  by  caustic  and  carbonated  potash  and 
soda,  the  citrate,  tartrite,  and  oxalate  of  potash,  &c. 

Having  ascertained  the  quantity  of  lime  that  is  dissolved  Sugar  in  solo- 
in  a  given  quantity  of  sugar,  I  next  tried  it  as  a  solvent  of  \*.^"if onlroL 
•trontites.     Two  ounces  of  this  earth  were  taken,  and  the  tltea  at  50% 
carbonic  acid  expelled  by  dilute  nitric  acid;  the  mixture 
was  evaporated  to  dryness,^  and  then  put  into  a  crucible  in 
a  red  heat,  until  the  nitric  acid  was  decomposed.   A  portion 
of  the  solution  of  sngar  was  taken,  and  the  earth  added  to 
it  in  the  Cold  state ;  the  specific  ^gravity  was  increased  to 
1050.     This  solution  was  boiled  on  a  fresh  portion  of  earth,  and  an  eqmd 
and  the  liquid  immediately  filtered;  for  some  time  it  re-  weightai2i2«, 

which  it  n*— 

raained  of  a  pure  white  wine  colour,  but  as  the  liquid  cooled,  ^ains  at  50^. 
it  gradually  deposited  a  number  of  gray  coloured  crystals,  >. 

which  are  soluble  in  water,  and  have  the  same  taste  as  the 
saccharine  solution  of  strontites.  At  the  temperature  of  50 
degrees,  the  specific  gravity  of  this  solution  was  as  under* 

Solution  of  sugar   •  •  •  • 1 040 

Increased  sp.  grav.  from  strontites  in  solution  •  •  •  •      40 

1080 
Consequently 
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Consequently  an  eqoxA  weight  of  •trontites  with  tbe  Oj 

employed  is  cai>Bble  of  being  dissolved  at  the  tempcnli 

of  ^12  degrees;  and  of  being  retained  in  solntionbf  1 

sng^r  at  50  degrees  of  Fahrenlteit.     On  exposing  dit  q; 

tals,  which  had  fallen  down  during  the  cooling  of  tbe  If 

to  the  air  of  the  atmosphere^  they  attracted  carboiki 

and  efHoresced. 

Chemical  pro-      The  solution  of  strontites  in  sugar  is  of  a  fine  wUtci 

^"^'  colour,  and  like  that  of  lime  has  a  peculiar  caustic  tm 

This  earth  is  precipitated  by  caustic  and  carbonated  pH 

and  soda ;  abo  by  the  carbonic,  citric,  tartarous,  ivlpka 

and  oxalic  acids.     And  it  is  decomposed,  by  compooidj 

finity,  by  the  carbonates  of  potash  aud  soda;  abtbyl 

citrate,  tartrite,  and  oxalate  of  potash. 

Sugar  9nd  ba-      Judging  fram  the  greater  solutnlity  of  strontites  i| 

fftm.  compared  with  lime  in  the  saccharine  solution,  tint  t 

might  proceed  from  its  superior  affinity  for  this  salMtai 

•    it  was  thought,  that  a  greater  proportion  of  baiytcs  m 

be  dissolved  than  of  either  of  the  former  earths.    1 

ounces  of  the  carbonate  of  barytes  were  taken,  and  tn 

in  tlie  same  manner  as  has  been  narrated  in  the  prepm 

of  the  stroutian  earth,  by  expelling  the  carbomc  aoi 

dilute  nitric  acid,  evaporating  to  dryness,  and  then  igail 

the  mixture  until  the  nitric  acid  was  dc^royecK     The  < 

pared  earth  was  put  into  the  saccharine  solution  in  the  < 

state,  and  frequently  agitate<l ;  the  liquid  assumed  • 

greenish  appearance,  and  the  smell  of  carbonated  hiiln 

gas  was  sensibly  felt.    After 24  hours  rest  the  solution  hti 

its  green  colour,  and  was  of  the  same  colour  as  theon| 

Hone  dissolved  solution  of  sugar;  and  a  black  matter  was  found  |N-ecipit 

<okl,  to  the  bottom  of  the  glass  jar.     On  trying  the  specific 

vity  of  the  solution  it  was  not  increased.     The  liquid 

then  taken  and  boiled  on  a  fresh  iK>rtioa  of  the  barj-tice 

snd  but  little   **^*^  filtered;  on  being  cooled  to  tlie  temperature  of  SH 

kot,  grees,  the  speciiic  gravity  was 

Solution  of  sugar   • 10 

Barytes  in  solution • 

10 
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torn  the  malt  of  this  experiment  beinir  so  very  different  The  ex 

i  those  preceding  it  on  nine  and  strontitesy  1  supposed, 

tone  change  had  taken  place  either  in  the  sugar  or  baiv 

i;  the  experiment  was  therefore  repeated  several  times, 

always  with  the  same  result.    The  barytic  earth,  which  The  baryt 

left  on  the  filtering  paper»  was  put  into  dilute  nitric  acid*  ^quI'^J. 

a  nolent  disengagement  of  carbonic,  acid  gaa  took  place, 

Migh  the  whole  of  this  gas  was  apparently  expelled  be^ 

the  earth  was  introduced  into  the  saccharine  solution. 

•aame  portion  of  earth  was  treatc^d  in  the  same  manner  Repeated  with 

B^  and  on  expelling  the  carbonic  acid  and  introducing  <«i>m 

lo  the  saccharine  liquor,  the  specific  gravity  was  not  *^ 

IV  iacreased ;  the  liquid  always  assumed  the  greenish 
anmce  before  noticed,  and  when  in  this  state  carbonated 
KBn  gas  was  evidently  disengaged,  and  a  black  floccu-* 
BDBtter  always  sabsided  before  the  liquid  became  trana* 

these  appearances  one  would  be  almost  ready  to  Probably  the 
i,  ••  That  barytes,  by  its  superior  affinity  with  the  p^'ed  [ht  w"*^ 
iImhi  of  the  sugar,  is  capable  of  decomposing  it ;  that  ^T  i^  «ffiaity 
rt  of  the  carbon,  in  union  with  the  barytes,  is  precipi* 
tad  along  with  the  earth  in  its  carbonated  state ;  and 
lib-  the  oxigen  of  the  sugar,  being  set  at  liberty,  unites 
fch  the  hidrogen  and  another  portion  of  the  carbon,  and* 
disengaged  in  the  state  of  carbonated  hidrogen  gas.** 
m  I  oannot  say,  that  the  earth  and  the  nitric  acid,  wtre 
^^e  of  absolute  purity,  on  this  account  I  dare  not  trust 
sly- to  this  explanation,  and  only  state  what  took  place 
Ig  the  course  of  making  these  experiments, 
lezt  tried  the  power  of  the  solution  of  sugar  on  mag^  Mag^nesia  Tery 

V  Onis  half  ounce  of  this  earth  calcined  was  added  to  jittle soluble iu 
locharine  solution  in  the  cold  state,  without  the  specific 

\y  being  perceptibly  increased ;  the  mixture  was  then 
It  when  on  filtering  and  cooling  the  liquid  to  50  degrees, 
>ecifiG  gravity  was 

Intion  of  sugar  « 1040.000 

igneflia.io  solution 3.050 

1043.050 
The 


Alumine  bat 
little  folubie 


Ferhaps  it 
might  be  uf^ 
ful  in  refining 
H. 

Alkaline  car- 
bonates sepa- 
rate the  earth 
from  sugar. 


Weak  sugars 
contain  lime. 


Lime  separates 
from  sugar  in 


Very  little  alumine  is  dissolved  by  a  solu 
when  fresh  precipitiited  earth  is  presented  to  il 
cold  or  hot  state.  Neither  does  it  seem  (»pal 
it  in  solution,  wlien  sulphate  of  alumiue  is  dc 
saccliarite  of  liine  in  the  way  of  double  decomj 
the  lime  and  alumine  are  precipitated  t(^ethe 
fresh  precipitated  earth  of  alum  is  boiled  for 
the  saccharine  solution,  it  seems  capable  of  i 
colouring  matter  of  the  sugar,  and  the  liquid,  v 
has  precipitated,  is  in  a  purer  state  than  befi 
with  certain  modilicatioas  thu  agent  migbt  be 
the  refining  of  sugar. 

The  union  of  sugar  with  the  alkalis  has  been 
but  this  is  rendered  more  strikingly  evident^  I 
potash  or  soda  (for  instance)  decomposiug  tb 
lime  and  strontites  in  sugar  by  double  affinity. 

In  making  solutions  of  unrefined  ugar  for 
poses,  a  gray  coloured  substance  is  found  freq 
pitated.  It  is  probable^  that  this  proceeds  i 
abundance  of  lime,  which  has  been  used  in  < 
juice  of  the  sugar  cane  at  the  plantations  ab 
with  this  imperfection  is  known  amoug  the  n 
article  by  the  name  of  wea/u  And  it  is  jusi 
the  precipitated  matter  being  nothing  but  lii 
attracted  carbonic  acid  from  the  sugar*  (of  wl 
great  probability)  or  from  the  air  of  the  ati 
bottle  in  which  I  had  kept  a  solution  of  lime  i 
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HI. 

Tnqvirles  concerning  the  asximilating  Power  in  Vegetables ;  J>y 
Mr,  Henry  Bra  con  not:  read  at  the  Academical  Societjf 
of  Sciences  of  Nanciy  November  the  22J,  1 806*. 

Jl  HYTOLOGISTS  for  a  long  time  imagined,  that  vege-  Sopj 
tables  were  nourished  by  certain  juices,  which  they  extracted  extract 
ready  formed  from  the  earth.     Van  Helmont  in  great  mea^  tritious  j  ;jm,ni 
•lire  refoted  this  by  his  celebrated  experiment.     In  a  box  r^edby '^  ^'^ 
containing  100  lbs.  of  earth,   and  covered  with  lead,  he  Helmont,  . 
planted  a  willow,  weighing  50  lbs.     This  he  watered  with  ^^l'^ 
distilled  water,  and  in  five  years  it  had  acquired  an  addition 
to  its  weight  of  1 19  lbs.  3  oz.  without  any  perceptible  dimi« 
nation  of  the  earth.     The  experiments  of  Boyle  with  earth 
baked  in  an  oven,  and  those  of  EHihamel  and  Bonnet  with 
moMf,  prove  the  same  thing. 

Other  natural  philosophers  have  pursued  the  same  in- Tillet  ihowed 
qairy:  Tillet,  in  particular,  made  a  number  of  experiments,  aioiuTtolflicn©- 
to  ascertain  whether  water  and  air  were  the  only  substances  cessary  to  their 
necessary  for  the  growth  of  plants.     He  filled  several  pots  Kro*»b. 
with  different  earthy  matters,  some  with  old  plaster,  others 
with  pume  river  sand,  fragments  of  stone  broken  to  powder* 
&c. ;  buried  them  partly  in  the  ground,  to  retain  the  moist- 
ure; and  sowed  wheat  in  them.     The  wheat  produced  very 
.fine  ears;  and  the  grains,  being  sown,  produced  other  fine 
plants. 

From  the  infant  state  of  chemistry,  at  the  time,  howevet»  None  of  these 
none  of  the  plants  produced  by  means  of  air  and  water  alon^  ^^^  analysed 
were  analysed.   This  indeed  has  since  been  done;  and  it  has 
been  advanced,  that  plants  growing  in  such  a  manner.as  to  fh^*  **/1'u** 
have  been  nourished  by  water  alone,  did  not  furnish  as  much  coouined  lea 

•  Abridf ed  from  the  Annalcs  de  Chemie,  Vol.  LXI.  p.  187.  Feb.  1807. . 

t  Mr.  Procophjs  Densid'>ff  of  Moscow,  yrho  has  a  very  fine  botanic  Seeds  Vnmt  dl^ 
firden,  raises  all  soru  of  plants  by  a  peculiar  method.    He  sows  the  ficult  to  geroii- 
seeds  in  moss,  where  they  germinate,  and  then  plants  them  in  pots.     In  ^m^^*^ 
this  way  he  loses  very  few  seeds  of  Ihoie  that  grow  with  most  <liffi« 
c  liUj.    Note  of  Ft^.  WUbmtt. 

carbon 


^Jj}**^  carbon  as  was  contained  jh  the  seeds  from-whicli  ther  •preofr; 
white  those  in  mould  were  much  more  vigorous,  in  cook* 
quence  of  the  carbon  with  which  it  fumiahed  their  roek 
But  these  experiments  were  on  too  small  a  scale  to  funiiik 
satisfactor}'  results ;  and  I  have  therefore  attempted  to  iQi«» 
tiprate  the  subject  anew»  in  order  to  ascertua,  bow  &r  ftm 
opinion  is  well  founded. 
£  As  a  preliminary  step,  1  conceived  it  ttecessary  to  ainljK 

€  vei^able  mould  in  a  state  of  perfect  d^ompositioD.    Far 

f  ^l,  this  purp<»se  I  selected  perfectly  porCv  block,  palvendcat 

K  mould,  fr^m  among  the  hollow  roots  of  il  very  old  tm 

jtftlnfld  no-  Distilled  water,  in  which  it  was  boiled,  rensained  cohmrlni 
Of  Mlnble  after  filtration,  and  on  being  evaporated  left  no  sign  of  sif 
soluble  matter* 
Very  retentlTe     A  hundred  grammes  [3}  os.]  were  redwMi  by  dcwicrtiss 
of  mouture.     f^  ^^^  ^y^^^^^  ^1^^^^  it  to  be  extremely  reteAtive  of  wster. 

Its  products.  These  SO  gr.,  distilled  at  a  red  beati  gave  ont  4  of  water, 
that  powerfully  reddened  infusion  of  litmus ;  and  rontsiarf 
empyreumatic  acetous  acid,  partly  satvrated  with  ■miaaaii; 
ft  of  an  acrid  oil,  tbat  congealed  oo  ooolinf^,  aad  was  af  s 
dark  brown  colour ;  89  cubic  inches  of  oily  hidrogen  gm, 
burning  with  a  bhie  llame ;  and  34  cubic  indies  of  taibsiA 
acid  absorbed  by  lime. 

Renduum.  The  cosily  residuum  weighed  8*5  grammes,  which  wwt 

reduced  by  incineration  to  3*4  gr.  of  light  yellow  ashes. 

^^}^^^  Boiling  distilled  water  digested  on  these  aahea  acquired  at 

peculiar  taste,  did  not  tarn  sirap  of  violets  gieeu,  and  an 
barely  rendered  turbid  by  the  addition  of  a  few  drops  if 
oxalic  acid,  which  seemed  to  indicate,  that  a  few  paiticla 
of  lime  liad  been  set  free  by  the  calcination*  The  nitntQ 
of  barytes  and  of  silver  produced  no  change  in  it.  On  h^ 
Aer  analysis  these  ashes  afforded  1*3  of  a  gr.  of  silez,  -9  «f 
Oxide  of  iron  containing  a  little  o^cide  of  manganese,  -95  sf 
phosphate  of  lime,  *3  of  lime,  and  some  traces  of  magneoa 

TKe  mould  I  boiled  G  gr.  [92  grains]  of  the  same  mould  for  an  hour, 

^*^*aCootti2u  ^^  *  strong  solution  of  caustic  potash,  when  it  became  glu- 
tinous, and  swelled  up.  I  then  diluted  it  with  water  fil- 
tered, and  obtained  a  very  deep  brown  liquor.  This  mizrf 
with  the  lixiviating  waters  gave  on  the  additioo  of  an  sod 
a  precipitate,  that  wciu;hed   1  gr.  when  dried.     It  was  of  t 

very 
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▼cry  black  colour,  and  in  little  shining  scales.  Scarcely 
«ny  vapour  arose  from  it  when  thrown  on  burning  coals,  and 
1  consider  it  as  charcoal  well  saturated  with  hidrogen.  Art 
may  imitate  this  substance,  by  effecting  by  fire  what  nature 
does  by  time.  If  we  deprive  a  vegetable  substance  of  al- 
most all  its  oxigen,  and  a  small  quantity  of  its  hidrogen,  by 
exposing  it  to  a  certain  temperature,  the  result  will  be  a  hi- 
droguretted  charcoal,  partly  soluble  in  potash,  as  I  have 
found  by  experience. 

That  part  of  the  mould,  which  had  resisted  the  action  of  The  residuum 
potash,  weighed  when  dried  5  gr.  It  had  no  longer  the  phy-  J.^"^  ^* 
fiical  characters  of  mould  ;  was  in  pieces  that  were  tolerably 
hard  and  brittle ;  and  had  a  striking  resemblance  to  pitcoal, 
which  led  roe  to  produce  it  in  larger  quantity.  In  this  way 
it  had  still  such  a  resemblance  to  coal,  that  I  could  com- 
pare it  to  nothing  else. 

From  this  examination  of  mould  it  appears,  that  it*  can-  It  affords  no 
not  supply  plants  with  any  soluble  matter  for  their  nutrition,  Jo^^ianu^*"*' 
•ince  boiling  water  has  no  action  on  it.  It  would  be  super- 
fltlous  to  say,  that  seeds  sowed  in  it  vegetated  with  extraor- 
dinary' vigour ;  but  I  must  not  omit  to  mention  the  presence 
of  a  large  quantity  of  potash  in  the  plants,  though  I  could 
not  detect  any  in  the  mould  in  which  they  grew,  by  the  most 
strict  researches. 

These  observations  appear  to  corroborate  the  opinion  of  Manure  thetc- 
Tillet  and  Parmentier,  who  consider  manure  as  useful  only  ^^^f*  seems  to 
by  retaining  moisture,  and  keeping  strong  soils  open  for  by  retaining 
•ome  time,  so  as  to  allow  the  roots  of  plants  to  penetrate  moLsiure. 
them.     But  if  water  and  air  be  the  only  sources  of  the  food 
of  plants,  any  insoluble  matter,  sufficient  in  quantity,  and 
duly  watered,  must  be  adequate  to  the  purpose  of  their 
g^wth.     This  1  endeavoured  to  ascertain  by  experiments. 

Exp.  I.  In  a  box  tilled  with  pure  litharge  I  sowed  400  Mustard  seed 
seeds  of  white  mustard,  weighing  2*2  gr.  These  I  watered  ""O^"  **^  *>- 
frequently  and  carefully  with  distilled  water.  The  box  was 
placed  in  a  good  aspect,  and  a  glass  was  hung  over  it  to 
keep  out  the  dust.  The  plants  throve  very  well,  and  pro- 
duced perfect  pods.  I  collected  all  the  seminal  leaves  as 
well  as  the  rest  that  dropped  off;  and  when  the  vegetation 
was  at  its  height,  pulled  up  the  plants.   Having  well  washed 
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the  roots,  to  remove  any  portions  of  oxide  of  lead,  and  wiped 
them  dry,  the  whole  weighed  264  gr.    After  the}  were  dried, 
the  weight  was  34'2  gr. 
The  produce        These  yielded  12  gr.  of  coal,  which  by  inciDeration  were 
analysed.  reduced  to  4*2  gr.  of  ashes.     These  lost  by  lixiviatioD  i'i 

gr. ;  of  which  '59  gr.  were  sulphate  of  potash,  '69  gr,  pot- 
ash.    The  insoluble  residuum  afforded  'i  gr.  of  Mlex;  '45 
gr.  of  oxide  of  iron,  alumine,  and  phosphute  of  lime,  the 
proportions  of  which  were  not  determined ;  "57   gr-  of  ox- 
ide of  iron  ;  and  a  very  small  portion  of  magnebia. 
Mustard  seed        Exp;  II.     In  a  very  large,  deep,  and  perforated  bowl  of 
of  sulphur.       stone  ware,  filled  with  well  washed  flowers  of  sulphur,  250 
seeds  of  white  mustard  were  sown.     The  whole  was  covered 
with  a  large  bell  glass,  allowing  free  access  to  the  air  and 
light.     The  plants  grew  vigorously,  being  frequently  wa- 
tered with  distilled  water ;  as  sulphur,  haviug   little  affinity 
with  water,  parts  with  it  very  easily,  and  dries  on  the  sur- 
face.    They  produced  flowers  in  tolerable  abundance,  and 
The  produce    the  seeds  produced  plants  in  common  ground.     The  weight 
^*^  '  of  the  fresh  plants,  with  the  fallen  leaves,  was  lOSgr.;  and 

when  dried  18'6  gr.     Their  coal  weighed  7;B   j^.  and  left 
1*55  gr.  of  whitish  ashes,  which  afforded  by  lixiviation  16  gr. 
of  carbonate  and  sulphate  of  potash.   The  insoluble  part  was 
similar  to  that  of  the  former. 
Mustard  seed        Exp.  IIK     A  hundred  seeds  of  white  mustard  were  sown 
Mwn  m  small   j^  twenty  pounds  of  very  small  unglazed  shot,  on  the  9lh  of 
July.     On   the  2Sth  of  August  they  began  to  flower,  and 
afforded  small  pods.    All  these  plants  were  slender,  and  had 
but  few  and  small  leaves.     When  fresh  they  weighed  10  gr. 
and  after  b«  Ing  dried  2*3  gr.  they  yielded  very  little  coal, 
bufr  more  than  the  weight  of  the  seed.     The  weight  of  the 
shot  appeared  to  oppose  too  great  an  obstacle  to  the  yoong 
roots,  as  most  of  them  spread  over  the  surface,    without 
being  able  to  penetrate  it.    The  little  affinity  of  the  lead  fiir 
water  was  another  reason  of  the  feeble  growth  of  the  pla&ts; 
and  hence  I  have  found,  that  plants  thrive  less  in  metallic 
powders,  than  in  their  oxides. 
K»s.li-h  <evd         Exp.  IV.     On  a  flat  stone  pavement  a  bed  was  formed, 
^^y^^^j^j  ^  ^*'*  about  a  yard  high,  of  fine  sand,  t.vken  immediately  from 
tlie  bed  of  the  river,  and  well  washed.     In  this  were  sown 
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seeds  of  the  comTnon  radish  fraphamis  sativusj,  which  were 
frequently  watered  with  perfectly  pure  rain  water,  and  the 
plants  grew  with  as  much  vigour  as  thoy  would  have  done  in 
any  ground.  The  greater  part  of  the  radishes  were  brought 
to  table,  and  were  of  a  very  delicate  flavour,  without  any 
of  the  disagreeable  earthy  taste  they  have  sometimefi.  Some 
of  them  were  left  to  seed ;  and  most  of  these  grew  to  the 
height  of  2  feet  or  9j.  It  was  observed,  that  those  at  the 
top  of  the  heap  were  much  larger  and  stronger  than  those 
near  the  bottom  *. 

Sixty  three  of  these  plants  when  dried  weighed  37'2  gr.  The  product 
Incinerated  they  left  54^2  gr.  of  gray  ashes.    Thjese  afforded  *"**ys«*« 
by  lixiviation  18'6  of  very  fine  potash.     From  this  I  am  in- 
clined to  think,  that  the  radish  might  be  cultivated  with  ad- 
rantage  on  wet  sandy  places  by  the  sea  shore,  for  the  pur- 
post  of  ^Heating  potash  f.     These  18*6  gr.  being  farther 

analysed, 

^  A  skilful  gardener  informs  me,  that  asparagus  too  will  succeed  very  Aspaniffus  and 
well  in  pore  river  ^and.    Potatoes  also  grow  well  in  sand,  and  are  said  to  puutoes  grow 
be  better  tasted.  well  iu  sand. 

t  It  appears^  that  potash  abounds  In  all  the  plants  of  the  class  tetni-  Pota^^h  abounds 
dynamia,  and  the  ashes  of  some  of  the  species  vrere  long  in  u?c  for  in  tetradyna- 
making  soap  and  glass,  before  the  introfluction  of  soda  as  an  article  of  "***^  P«*nts. 
trade.     According  to  Bdmare,  the  bunias  cakile,  sea  rocket,  was  much 
employed  for  these  purposes. 

1  roust  hcr^  add  an  observation,  which  appears  to  me  pretty  general.  Acrid  and  bit- 
and  which  I  made  in  examining  the  acrid  and  bitter  properties  of  plants.  ^^''^  plants  ge- 
One  or  other  of  these  principles  I  have  almost  always  found  in  con-  "^"^  ,^i^  !J. 
junction  with  a  large  quantity  of  potash,  which  was  frequently  saturated  queutly  cOm- 
W)th  nitric  acid.    Thus  among  the  cruciferous  plants,  which  aie  all  more  bined  with  ni- 
or  less  acrid,  the  sisymbrium  nasturtium,  common  water-cress,  afforded  *"c  acid. 
jne  a  great  deal  of  alkaline  matter  ai\er  incineration ;  and  when  frc>h  I 
Ibund  in  it  nitrate  of  potash.     I  hare  observed  the  nitre  melt  on  incine- 
rating cabbages  and  turnips ;  and  Mr.  Delavillc  found  this  salt  in  large 
quantity  in  the  s^p  of  these  plants.     Mr  BoutlIon-i..agfang«%  found  a 
large  quantity  of  potash  in  the  ashest  of  the  erigeron  canadense,  Canada 
fleabane,  which  is  acri<i.    The  ashes  of  tobacco,  the  acrimony  of  which 
U  well  known,  yield  40  per  cent  of  poush.     Among  the  bitter  plants  1 
■  liave  examined,  1  found  nitrate  of  potash  in  the  fumitory,  100  parts  of 
the  ashes  of  which  contain  more  than  36  soluble  in  water,  according  to 
Wiegleb  and  Rukert.    The  common  centaury,  marsh  and  Siberian  tre- 
foil, and  different  species  ot  the  genus  ceniaurea,  which  are  Tery  bitter, 
afford  ashes  in  which  potash  abounds.     Whether  in  these  plants  it  be 
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analysed,  were  found  to  contain  6*7  of  pure  p«)iaah ;  7'Sl^gf 

sulphate  of  potash;  a  small  quantity  of  phosphate  of  line; 

and  the  rest  was  carbonic  acid. 

Retiduumcon-      The  residuum  left  after  lixiviating  the  a^ies  appencd  to 
ttuied sulphur.  ,   ,  •^.         •••'  -J^    %  i 

coutam  sulphur,  as  on  pounng  nitnc  acid  over  it  sttlpbaMt- 

ted  hidrogen  was  given  out ;  but  I  cOald  not  find  any  ph(»> 

phoric  acid  in  it.     I  did  not  examine  it  for  the  earths,  ai 

these  might  have  been  said  to  have  been  taken  ap  from  the 

sand. 

Compared  with      Having  thus  examined  these  plants,  I  thought  it  nigfai 

Aom^n^en     ^^^  ^  amiss  to  compare  their  produce  with  that  of  loiiie 

mould.  others,  which  had  grown  in  common  garden  mould.    Of 

these  dried  372  gr.  afforded  but  34  of  ashes,  which  it  is  trae 

irere  very  saline,  and  yielded  l6  gr.  of  saline  mattery  cob* 

.  sisting  of  carbonate  and  sulphate  of  potash.    In  the  indncii- 

tion  of  these  plants  too  I  observed  a  very  copious  prodoction 

of  ammonia,  on  pouring  a  little  water  on  their  ashes  wUc 

still  hot. 

Whence  these      ^^^^  whence  come  these  earths,  alkalis,  acida,  metals,  nl- 

subsunccs       phur,  phosphorus,  found  in  plants,  that  have  had  no  ali« 

lunirishedonly  m^^t  but  pure  water?     Can  vitality,  in  conjunction  with 

with  water?      light  and  heat,  determine  certain  quantities  of  ozigen  and 

Are  they  all     hidrogen  to  form  by  peculiar  condensations  those  suhstaoca 

formed  flora    ^jjjeh  have  been  considered  as  simple?  this  mitrht  put  us  on 
oxigen  and  hi-  .  .  .  ,        ^  9.      "^ 

drogen  ?  examining  in  a  new  point  of  view  all  those  substances,  that 

chemistry  has  not  yet  been  able  to  decompose,  and  thus  pe^ 

ha|>s  the  conjectures,  that  have  been  advanced  by  some,  may 

be  verified. 

Is  tt  the  same       We  may  even  extend  these  remarks  to  animalization,  snp- 

with  animals?  ported  by  the  well-known  experiment  of  Roudeletius,  who 

yaturatcd  with  nitric  acid  I  have  not  ascertained.     I  mutt  obserre,  how* 

ever,  that  1  have  found  no  nitric  acid  in  wormwood,  100  parts  a^  theasbcs 

of  which  afford  nearly  75  of  saline  matter,  according  to  Wiegleb.   Thii 

The  alkali         l^rg^  quantity  of  alkali  has  appeared  to  me  to  be  partly  saturatad  wUh  a 

partly  saturat-  peculiar  matter,  which  is  deposited  by  a  decoction  of  the  frerii  pluit« 

ed  with  a  pe-    und  may  be  precipitated  abundantly  by  nitrate  of  lead.   This  milter  dis- 

culur  matter :   goivcs  very  well  in  alkalies  neutralizing  part  of  their  propertiss :  tt  if  the 

same  that  Mr.  Vauquelin  has  found,  in  some  specif  of  ciachona.    Dotf 

if  itcinchonin?  •^**'*"  *^^  bi'ier  plants?  ^nd  is  it  this  which  in  cinchona  and  worm- 
ifood  cures  intermittent  and  low  fw'vers? 

kept 
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kept  a  fish  in  pure  water,  till  it  grew  too  large  for  the  vessel 
containing  it,  and  by  other  similar  experiments  on  different 
animals.    It  would  even  seem,  that  food  acts  on  the  stomach  p^g^  ^^^  ^^ 
m  a  great  measure  as  mould  does  on  the  roots  of  plants,  ou  the  stomach* 
merely  retaining  water  in  such  a  state  of  division,  as  to  fit  it  UJ^^iJ J[^  ^j^^ 
for  absorption  and  assimilation^  *  roots  U'pl.mts? 

From  what  has  been  said  it  appears,  that  foreign  matters  Matters  dis- 
dissolved  in  water  only  check  the  progress  of  vegetation ;  but  i,°;urio"sTo^^ 
that  the  vital  powers  can  sometimes  surmount  these  obstacles,  vegctaiioa. 
appropriating  only  the  pure  water,  that  held  these  matters  in 
solution. 

If  experiments  founded  on  lone  practice  were  still  neces-  Al>sence  of  so* 
■^  1         1  -^   •  ,     1  o     ^"ble  matter 

aary  to  prove,  that  the  sou  is  so  much  the  more  proper  for  advantageous, 

vegetation  in  proportion  as  it  is  deprived  of  soluble  foreign  ^  appears 
matter,  I  would  mention  the  practice  of  paring  and  burning  of  paring  and 
wastes,  used  chiefly  in  England,    Lands  thus  treated  remain  burning  3 
in  heart  a  long  time ;  the  parts  where  the  heaps  of  surface 
mould  were  burned  are  most  fertile ;  and  manure  even  ap-» 
pears  to  be  injurious,  by  causing  the  wheat  to  run  chiefly  to 
•traw,  with  thin  ears,  and  those  of  bad  quality. 

This  extraordinary  effect  of  torrefaction  on  the  soil  ap*  vhich  proba- 
pears  to  me  attributable  to  the  combustion  of  those  excre-  siroying  the  ^ 
mentitious  matters,  which  are  ejected  by  the  roots  of  plants,  ii^aiter  excrct- 
*When  the  soil  is  impregnated  with  these  matters,  which  are  roots  of  plants. 
eminently  injurious  to  vegetation,  the  perfect  developement 
of  plants  is  prevented.     This  excretion  from  thfe  roots  is  evi-  This  excretion 
dent  from  the  surrounding  earth,  which  becomes  unctuous,  £j[^^°.       * 
and  sometimes  of  a  darker  colour.   la  several  of  the  euphor-> 
biums  and  cicoraceous  plants  it  is  very  perceptible,  and 
milky.    It  may  be  observed  too,  that  roots,  when  they  multi-" 
ply  under  water,  become  covered  with  a  glairy  matter,  which 
deserves  to  be  examined ;  and  which  no  doubt  the  earth 
would  have  absorbed,  had  the  roots  remained  buried  in  it. 

It  is  to  these  excretions  from  the  roots  perhaps  we  must  fre-  *"^  P*"®^  '^^^ 

.  .,,,.,«  .,1  the  cause  why 

quently  ascribe  that   kind    of  antipathy  between   certain  gome  plants 

plants,  which  are  never  found  together.     Thus  the  thistle  is  particularly  In- 
injurious  to  oats,  euphorbium  and  scabious  to  flax,  elecam-  o'thew. 
pane  to  carrots,  fleabane  and  darnel  to  wheat,  Sec, 

It  would  certainly  be  wrong,  to  ascribe  the  fertility  of  land  Effects  of  par- 
pared  and  burned  to  the  charcoal  produced  in  this  operation ;  ing  a^nd  bumf 

f     ing  cannot  bo 
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owing  to  char.  ^^^  ^yir.  Chaptal  lias  bbown,  that  dn*  charcoal,  alone  or  oiised 
with  earths  of  little  solubilitj-,  does  not  penetrate  into  the 
vessels  of  vegetabl€»s. 

Pitntsdonot  To  add  to  the  proofs,  that  vegetables  have  no  netd  of 
from  ihle  !^rtL  ^»*^^inj?  carljon  from  the  earth,  I  might  mention  hij^h  tiwt, 
loadf^d  with  fruit,  that  grow  and  thrive  on  rocks  or  old  walb, 
totally  destitute  of  vegetable  mould  ;  and  those  vtat  forests, 
the  soil  of  which  is  pure  saud  extending  far  beyond  the 
roots. 

Opinion  that        J  1,^^^  ^^^,  ^^  examine  the  opinion,  that  vegetables  absorb 

tney  derive  it  ,  «  '         .       o 

from  the  ut-     their  carbon  from  the  small  quantity  of  carbonic  acid  con- 

mottphore.        tained  in  the  astmosphere.     Sennebier  first  announced  this 

decomposition ;  and  T.  Saussure  afterward  endeavoured  to 

prove,  that  this  very  small  quantity  would  be  sufficient  for 

all  tlie  vegetables  that  exist,     Kut  though  this  philosojiher 

was  persuaded  of  the  utility  of  carbonic  acid  in  \'egetation, 

he  satisfied  himself,  that  plants  could  grow  in  an  atmosphere 

freed  from  it ;  and  he  ascribed  this  growth  to  the  carbonic 

icid  produced  by  the  plants  themselves,  which  they  decom- 

perimeut^  ^^  ])osed  after  having  formed  it*.     To  prove  this  be  exposed  to 

the  sun  closed  receivers,  in  which  [)lants  were  (iprowing,  and 

suspended  quicklime  to  the  upper  part  of  them.  The  plants 

soon  grew  yellow,  and  at  the  expiration  of  five  da}*s  ga\'e  no 

signs  of  vegetation  ;  whence  he  inferred,  that  the  absorption 

of  carbonic  acid  bv  the  lime  was  the  cause  of  their  death, 

and  that  the  elaboration  of  this  acid  was  necessary*  to  i*esret- 

The  plants  kil-  ation  in  the  sun.     But  I  cannot  be  of  his  opinion.     I  have 

pour  of  the  "   examined  the  experiment  carefully,  and  satisfied   myself, 

lime.  that  the  death  of  the  ])1ants  was  not  owing  to  the  privation  of 

carbonic  acid  alone,  but  to  the  hme  itself  in  vapour. 

The  following  experiments  couvinced  me  of  the  volatility 
of  lime. 

lime  is  in  some       ^'  I*aper  tinged  by  repeated  immer^-ion  in  infusion  of  lit- 

nieasure  vola-  nius,  theu  reddened,  and  afterward  washed  in  water  to  re- 
tile 

y  move  its  excess  of  acid,  was  suspended  in  a  stopped  phial, 


*  It  i«  t)bri(>us,  that  t!ie  rarbonic  acid  fjrmi'd  by  tb«  plants  could  not 
furnish  them  with  more  c4'  ib>  base  thjn  it  hud  previuu^ly  taken  from 
Ihem.    Tr. 

ibto 
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into  which  I  had  put  with  great  caution  some  lime,  that  was 
slaked,  and  suitably  moistened  with  water.  It  Wrs  not  long 
before  the  red  colour  of  the  paper  was  changed  to  blue. 
This  effect  was  not  unknown  to  Fourcroy. 

2.  Into  a  retort  I  put  with  all  possible  precaution  a  certaia  ^^^^jj^^  ^*^ 
qoanUty  of  lime  and  water,  and  by  distillation  I  obtained  a 
liquor  imprecated  with  an  intolerable  smell  of  lime.     This 
liquor  left  a  disagreeable  impression  on  the  palate,  and  had 
manifestly  alkaline  properties. 

Alcohol  by  its  volatility  carries  up  in  vapour  a  much  larger  Still  more  rises 
quantity  of  lime,  as  appears  from  an  experiment  of  Proust.  ^^^^  »pirit. 
In  order  to  obtain  spirit  free  from  acetic  acid,  he  distilled 
25 Lbs.  of  red  wine  with  a  handful  of  quicklime.  The  pro- 
duct was  so  much  impregnated  with  the  taste  and  smell  of 
the  lime,  that  he  was  surprised.  When  redistilled  it  had 
the  same  taste,  precipitate<l  metallic  solutions  and  oxalic 
acid,  and  restored  the  blue  of  litmus. 

Lime  is  not  the  only  fixed  alkali,  that  shows  a  disposition  Other  fixed  al- 
to rise  at  a  pretty  low  temperature.  kalw  rise  at  a 

A  solution  of  potash,  subjected  to  distillation,  afforded  me  Pq,«u  j-  .-i 
a  Water  with  a  strong  lixivial'  smell.     This  water  redistilled  led. 
retained  the  same  smell,  and  gave  with  nitrate  of  lead  a 
white  flocculent  precipitate,  which  was  completely  soluble  in 
distilled  vinegar. 

But  there  are  other  substances  beside  alkalis,  the  volatility  Other  subttan- 
of  which  is  so  little  apparent  in  the  temperature  of  the  at-  *^*?  PJ^i'^lly 
znosphere,  that  it  is  discoverable  only  from  its  effects  on 
organized  beings. 

Some  Dutch  chemists  set  plants  in  water,  by  the  side  of  Quicks'ilrer. 
which  they  placed  a  small  bottle  of  mercury,  and  covered 
the  whole  with  a  jar  standing  in  water.  On  the  third  day 
the  plants  were  covered  with  black  spots,  and  on  the  fourth, 
the  fifth,  or  at  latest  the  sixth,  they  were  entirely  black. 
The  efiects  were  the  same  when  the  jar  rested  on  pieces  of 
cork  on  a  tablet  Other  plants  lived  a  long  time  under  simi- 
lar circumstances  except  the  presence  of  mercury. 

Sennebier  and  Hubert  too  have  shown,  that  the  vapour  Other  vapourf 
of  sulphuric  ether  prevents  gennination  from  taking  place,  »"]"•■»<>»?**<» 
without  altering  the  quantity  of  the  air.     Camphor,  oil  of 
turpentine,'  assafetida,  vinegar,,  ammonia:,  bodies  in  a  state 

of 
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of  pulrcfQctioD,  &c.,  have  the  same  effect.     Hence  we  nay 
infer,  that  all  those  mattttrs,  which  are  injurious  tu  aniiuaU* 
sensibly  atfect  vegetables  likewise. 
Carbonic  acid       We  cannot  therefore  lay  much  stress  on  Saussure^s  esp^ 

riments  to  show  the  utility  of  carbouic  acid  in  vegetatioB, 

particularly  when  we  recollect  an  experiment  of  Piiestlcy^s, 

which  proved,  that  an  atmosphere  with  an  eiglith  part  of 

but  injurious    carbonic  acid  was  sufficient  to  kill  two  plants  of  mint,  though 

In  no  very  111 gc  ^|jjg  gniall  quantity  of  acid  was  in  contact  with  a  large  snr- 
proportion.        r  r       ? 

face  of  water. 
Seeds  germi-        Having  found  by  experiment,  that  seeds  germinate  very 
SlTon^'^"    well  in  oxides  of  lead,  which  are  known  to  be  greedj  of  car- 
bonic acid,  I  conceived,  that  these  might  contribute  to  elo- 
cidate  the  question  respecting  the  utility  of  carbonic  acid  in 
vegetation.     In  consequence  I  moistened  with  'distilled  wa- 
but  not  if  re-     ter  some  recently  prepared  oxide  of  lead  in  the  first  stage  of 
pared^  ^'^       oxidation.     This  mixture  1  introduced  speedily  into  a  flint 
glass  bottle :  and  though  the  disagreeable  and  as  it  were  al- 
kaline smell  that  arose  from  it,  led  me  to  doubt  the  success 
of  my  experiment,  I  sowed  some  mustard  seed  in  this  oxide, 
and  included  in  and  Corked  the  bottle  tight.     As  I  foresaw,  no  germinatioQ 
took  place :  but  what  I  was  far  from  expecting,  and  to  m} 
The  lead  partly  great  surprise,  part  of  the  oxide  of  lead  in  the  water  was  re- 
reduccd.  duc€»d  by  the  seeds,  each  of  which  was  enveloped  by  a  shiaio^ 

coat  of  metallic  lead.     This  appeared  to  me  to  be  very  pro- 
bably owing  to  a  production  of  water  by  the  union  of  the 
oxigen  of  the  oxide  with  the  large  quantity  of  hidrogen»  that 
is  condensed  in  this  oily  seed,  which  after  the  reduction  wa» 
more  or  less  carbonized. 
If  tho  oxide         ^^  ^^^  oxide  of  lead  be  lefl  exposed  to  the  air  for  some 
have  bceii  ex-  time  after  it  is  made,  and  then  put  into  a  bottle  with  water 
a^*he°ieJ^    and  seeds,  no  reduction  of  the  metal  will  be  effected,  but 
grow.  germination  will  take  place. 

Oxide  of  lead      These  experiments  show  the  extreme  facility,  with  whidi 

easily  reduced  the  oxides  of  lead  are  reduced,  and  the  obstacle  that  car- 
iinlcss  carbonic  1  .»  ^    .t-        j      -• 

acid  prevent  it.  bonic  aciu  opposes  to  this  reduction. 

As  these  first  attempts  did  not  afford  me  the  result  I 

sought,  I  availed  myself  of  an  old  experiment  of  HuyghcDS* 

Seeds  *own  in  who,  in  iG?'^*  put  some  earth  into  a  bottle,  corked  it  up,  and 

siliceous  earth,  f^^^^j  \i  prodiice  such  a  quantity  of  plants,  as  alniost  to  fill 

ties,  the 
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the  bottle,  '^'ithout  havin^;  had  any  fve^h  air  admitted  to  it; 

Accordingly  I  procured  »ix  large  flint  glass  bottles,  most  of 

which  were  square :  iilled  tliem  in  part  with  very  fine  white 

sand,  which  I  deprived  of  all  calcareous  earth  by  washing 

with  weak,  muriatic  acid ;  and  moistened  Uiis  with  distilled  ^j^kq^^  |u- 

water.     The  remainder  of  the  bottle  was  filled  with  atmos-  presence  of 

.  pheric  air  freed  from  carbonic  acid.  carbonic  acid. 

Itk  these  bottles  having  sowed  460  seeds  of  white  mustard, 
I  closed  them  very  accurately,  and  placed  them  a  few  inches 
deep  in  a  moist  soil.  Vegetation  soon  commenced,  and  con-  They  grew» 
feiderable  verdure  was  produced*.  After  six  weeks  growth 
my  plants  were  liberated  from  their  prisons,  washed  with 
great  care,  and  dried.  In  this  state  they  weighed  g  gram. 
[140  grs.]  1  filled  a  phial  with  them,  which  terminated  in  a 
nan'ow  tube,  and  exposed  it  gradually  to  a  strong  heat. 
Thus  I  obtained  4  gr.  8  dec.  [74  grs.]  of  coal.     But  as  I 

supposed  thi»  coal  might  still  contain  a  little  sand,  I  incine-  carbon 
rated  it,  and  found  3  gr.  3  dec.  [51  grs.]  of  very  alkaline 
ashes.      Consequently  there  was  1 1  gr.  [23  grs.]  of  pure 
carbon. 

In  a  very  small  ves:«el  I  distilled  460  white  mustard  seeds, 
and  froiti  this  highly  hidrogenated  seed  I  obtained  only  4  gr. 
[d2  grs.]  of  coal,  which  lost  near  half  its  weight  by  calcin-  in  brger  quia- 
ation.     Hence  it  follows,  that  46*0  mustard  seeds  acquired  in  ^^^^  ^^^^  ** 
close  vessels  upwards  of  a  gramme  [15^  grs.]  of  pure  carbon, 


•  It  may  be  supposed,  that  these  seeds  did  not  germinate  with  a$  ««       . 
much  vigour,  as  if  in  the  open  air.     This  however  i  do  not  thipk  must  grew,weaklv» 
be  ascribed  to  the  want  of  o^^igjn ;  for  by  trial  of  the  air  with  a  sulphuret  ^q^  ^q^  frooi 
before  and  after  the  exi-eriment,  its  proportions  appeared  to  be  nearly  the  want  of  ox^ 
same.    Thi«  1%  agreeable  to  the  experiments  of  H^issenfratx,  who  con-  S^'^* 
vinced  himself,  that  planu  do  not  diminish  the  quantity  of  oxigcn  in  a 
confined  atmosphere :  and  I  am  inclined  to  think,  that  oxigen  acts  oa 
plants  merely  as  a  stimulant,  which  b  not  indispensable,  for  Homberg 
found  different  seeds  germinate  in  the  vacuum  of  an  airpump.    The 
principal  cause,  that  prevents  the  complete  dcvelopcment  of  plants  in 
close  vessels,  appears  to  me  10  be  owing  to  their  abundant  perspiration,  probably  froA 
which  throws  out  the  eKcreincniitious  fluidri,  that  are  so  fatal  to  them  their  pcrspir*. 
even  in  the  open  air,  as  to  render  a  certain  space  among  their  neighbours  ^i^^  ^^^  beiug; 
jiectssury  to  their  Tigoroui  growth.  carried  off. 


which 
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which  appeared  evidently  to  bare  been  fornu?d  at  the  ci« 

]>€n8e  of  water,  and  probably  of  light*. 

Amments  Geological  fkcts  too  seem  to  shake  that  theory,  which  a»- 

froa  fcolo^   cribes  the  c«irhoii  foand  in  ve^tables  to  the  small  qvanthy 

^^^ttdoa^  of  carbonic  acid  contained  in  the  atmoephere.      How  iod^d 

not  come  from  can  so  small  a  portion  of  tliis  acid,  scarcely  amoantinfi^  to  ■ 

^^l*^^**"       ten  thousandth  part  of  the  air,  explain  the  formation  of  thoie 

vast  mines  of  pitcoul,  which  still  retains  the  marks  of  those 

organized  substances  whence  it  originated,  and  the  organic 

origin  of  which  is  sufficiently  announced  by  ita  compobition 

of  carbon,  hidrogen,  oxigen,  and  azote  ?  But  withoat  appcd- 

iug  to  these  ancient  productions  of  the  regetable  kingdco, 

buried  in  the  earth  in  such  abundance,  we  need  only  cast  m 

eye  on  its  surface,  to  satisfy  ourselves  that  nature  must  hive 

taken  other  steps  to  produce  carbon. 

Chjtcoal  pro-        On  the  olhar  hand,  if,  in  the  silent  progress  of  vegetatioA^ 

dacfd  from       ^}jg  elements  of  water  concur  with  the  solar  lig^ht  to  firodiice 

theiefore  con-  charcoal  by  intimate  combinations  unknown  to  as,  charcoal 

taimhidrogeo.  ought  to  contain  hidrogen  likewise;  and  this  is  confirmed  by 

experience. 
Fraoftofihis.       If  charcoal  strongly  calcined  be  urged  in  the  fire  with  a 
substance  that  has  an  affinity  for  hidrogeO,  the  charcoal  is 
partly  decomposed,  and  hidroguretted  products  are  obtained. 

,  j_,  ^  •  To  satisfy  myself,  that  plants  can  apprnnriate  to  themselres  the  df- 

JuKnt  nccw-  ...,«. 

iaiy  to  the  pro-  ™®"**  ^^  water,  so  as  to  constitute  their  dinerent  materials,  only  by  their 

diKtion  of  car-  ovru  organic  action  combined  with  that  of  light,  1  caused  a  given  quao- 
b«|i  in  plants,   lity  of  seed  to  grow  In  complete  darkness,  and  at  the  common  tempeia- 
ture  of  the  air.     They  shot  out  long  white  filaments,  at  the  extremity  of 
which  were  the  two  seminal  leaves;    but  nothing  more  appeared.     After 
desiccation  those  plants  weighed  less  than  the  seeds  Whence  they  sprung: 
which  appeared  to  be  owing  to  their  having  lost  carbon  in  (his  Uoguiih- 
ing  state,  instead  of  acquiring  it. 
AinarentW  it        ^^^  ^^^  mode  of  action  of  light  on  vegetables  rema'.rts  yet  to  he  knowa. 
combines  with  1^  appears  however,  that  it  enters  into  combination  with  them,  and  that 
tblm.  to  this  combination  ii  owing  the  green  colour  of  their  leaves,  and  the  va- 

riety of  hues  admired  in  their  flowers.  Yet  Mr.  Humboldt  has  found 
green  plants  growing  in  deep  and  dark  mines,  the  atmosphere  of  which 
contained  a  great  deal  of  hidrogen.  Does  not  this  fact  indicate  some- 
Pdlhapsana-  thing  common  between  hidrogen  and  light,  particularly  when  we  ob* 
^^^us  with  hi*  serve,  that  these  two  fluids,  the  lightest  in  nature,  seem  likewise  to  pro- 
duce  atulogous  airects  on  some  metallic  oxides  and  salt  ? 

Mr. 
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__  '  <  •  " 

Mr.  Berthollet  mixed  30  gr.  [463  «p^.l  of  chaivoa!  cal- 
cined in  a  forge  fire  with  20  gr.  [309  grs.]  of  sulphur,  and ' 
by  distillation  in  a  porcelain  retort  obtained  hiore  than  lOb 
cubic  centim.  [391  lines]  of  sulphuretted  hidrogen  gas :  and 
it  appears  to  me  to  be  probable,  that,  if  the  experiment  were* 
frequently  repeated  with  the  same  charcoal,  it  might  be  to- 
tally decomposed,  a  fact  that  it  would  be  interesting  to 
verify. 

If  oxigen  in  the  state  of  gas  be  presented  to  the  charcoal 
instead  of  sulphur,  water  is  formed,  as  is  proved  by  the  ex- 
periments of  I^voisier  on  the  combustion  of  charcoal,  as 
well  as  by  those  of  Mr.  Ilassenfratz :  and  analogous  results 
are  obtainable  with  metallic  oxides,  according  tb  the  obser- 
vations of  Cruikshank. 

It  even  appears  from  the  nice  investigations  of  Messrs.  The  diamond 
Biot  and  Arrago  on  the  refractive  power  of  bodies,  that  the  iiidro«'cn. 
diamond,  which  has  hitherto  been  considered  as  pure  car- 
bon, must  contain  a  large  quantity  of  hidrogen,  which  has 
the  greatest  refractive  power  of  any  substance  yet  observed 
in  nature.  These  gentlemen  intend  to  verify  their  conjecture 
by  direct  experiments,  from  which  very  interesting  results 
may  be  expected.  The  existence  of  hidrogen  in  the  dia- 
mond has  been  announced  from  other  focts  by  Mr.Winterl. 

From  the  chief  facts  that  have  been  here   mentioned   it 

follows :  Genera!  coti- 

1 .  That  vegetables  find  in  pure  water  every  thing  necessary 
'  for  them  to  a>similate. 

3.  That  vegetable  mould  in    a  state  of  complete  decay 
contains   nothing  soluble,  and  can  only  supply  plants  with  ^ 

water,  which  it  retains  abundantly  in  a  certain  state  of  divi* 
sion  adapted  to  their  nourishment. 

3.  That  vegetables  can  grow  in  any  substance,  provided  it 
have  no  action  on  them,  and  be  perfectly  insoluble  in  water. 

4.  That  the  organic  powers,  assisted  by  the  solar  light,  de- 
velopes  in  plants  substances  that  have  been  deemed  simple,  ^ 
as  earths,  alkalis,    metals,   sulphur,  phosp!]orus,  charcoal, 

and  perhaps  too  nitrogen,  that  probably  will  no  longer  con- 
tinue to  be  the  limits  at  which  chemical  anal3'sis  will  stop. 
«5.  That  oxigen,  hidrogen,  and  fire  appear  to  be  the  only 

elcuiea*  ■ 


■ 

«1emeatai7  •ubstaaceg,  tliat  serre  to   constitute  tbe  mL 

verse. 

6.  Lastly  that  natare»  in  its  simple  course,  produces  tlw 
most  various  eflRpcts  by  the  slightest  modifications  ia  the 
means  it  employ's. 

IV. 

On  VegdaUe  MucUages;  by  John  Bostock^  M.  D.  ^ 

Liverpool. 

Vegetable  mu«  JL  HE  term  mucilag;e  is  employed,  io  rather  a  vagoe  msiw 
tcrmr  *'  ^^^9  ^^  designate  a  class  of  vegetable  productions,  wLicbf 

although  they  agree  in  many  of  their  pn^erties,  are  io  other 
The  autbor^s  respects  considerably  dissimilar.  My  object  in  the  follov 
sbjvct.  -^g  course  of  experiments  was  to  obtain  a  more  accorsle 

knowledge  of  their  peculiar  properties,  and  to  discover  tesb 
by  which  their  presence  may  be  detected,  witliout  having  re* 
course  to  those  methods  of  analysis,  in  which  they  ace  re- 
solved into  their  component  elements. 
Solution  of  Gum  arabic,  when  dissolved  in  water,  exhibits  all  the 

f  um  arable,  properties  of  a  vegetable  mtxcilage  in  the  most  comi^ete 
form.  I  prepared  a  solution,  in  the  proportion  of  ten  parts 
of  water  to  one  of  gum,  and  to  portions  of  this  the  folbi^ 
ing  reagents  were  respectively  added ;  in  general  one  drachis 
of  the  solution  was  mixed  with  ten  drops  of  the  reagent,  ex- 
cept in  the  case  of  alcohol  and  the  infusion  of  galls,  wbea 
_.  equal  parts  were  employed^'     1.  Acetate  of  lead,    2.  super- 

wiih  diOvrciu   acetate  of  lead*,  3.  nitro-muriate  of  tin,  4.  nitro-muriate  of 
reagents.  gold,  6.  nitrate  of  mercury,  6.  oxy sulphate  of  iron,  7,  sili- 

Their  effecu.  <^"^^^  potash,  8.  alcohol,  and  9-  infusion  of  galls.  In  No.  1, 
there  was  a  copious,  dense,  white  precipitate.  No  effect 
was  produced  in  Noi(.  2,  3,  and  4.  In  No.  5  a  white  preci- 
pitate appeared,  which  was  dissolved  by  agitation,  but  wu 
reproduced  by  the  addition  of  water,  and  in  a  few  hours  it 
assumed  a  light  pink  colour.  In  No.  (>  an  orange  coloured 
precipitate  was  formed,  at  first  in  small  quantity,  but  ia  24 

•  For  the  difference  between  these  two  salts  sec  Ntchohon^f  Jouma), 
XI,  7: ;  und  Tliou.sj..'.  Chemistry,  III,  i»62.  C^d  EA'nJ 

hours 
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hours  the  whole  became  opake.  Id  No.  7  an  immediate 
opacity  was  produced,  and  after  some  time  a  precipitate  fell 
down.  There  was  an  immediate  precipitate  in  No.  S :  but 
in  No.  9  there  was  no  effect  produced.  If  the  oxysulphate 
of  iron  be  added  to  a  solution  containing  -J-  of  its  weight  of 
gum,  the  whole  is  immediately  converted  into  a  solid,  trans-* 
parent,  oranv^  coloured  jellj.  When  the  solution  is  so  far 
diluted  as  to  contain  only  a  thousandth  of  its  weight  of 
gum,  alcohol  no  longer  produces  any  visible  effect ;  while  a 
strong  solution  is  immediately  converted  into  a  white,  and 
perfectly  opake  fluid. 

A  substance  which,  in  its  physical  properties,  beani  a  Cheny  tnoa 
strong  resemblance  to  gum  arabic,  is  the  gum  which  exudes  dif^mtlv  to 
from  the  cherry  tree ;  but  I  found  the  effects  of  reagent?  reageats. 
tipon  it  to  be  considerably  different.     When  the  acetate  of 
lead  is  added  to  a  mucilage  of  cherry  gum,  there  is  no  pre^ 
cipitate  thrown  down,  but  there  appears  a  slight  tendency 
to  coagulation,  and  in  the  space  of  24  hours  the  gum  8p« 
pears  to  be  separated  from  its  solvent  in  the  form  of  fine  fila« 
ments.    The  nitro-muriate  of  tin  converts  the  mucilage  into 
a  solid  jelly  of  a  light  yellow  colour;  the  oxysulphate  of 
iron  causes  no  precipitation  or  coagulation,  but  changes  the 
colour  to  a  blackish  brown ;  the  nitro-muriate  of  g^ld  causes 
an  ifnmediate  opacity,  and  changes  its  colour  to  a  light 
brown,  but  there  is  no  precipitate  thrown  down ;  the  supeiw 
acetate  of  lead  and  the  nitrate  of  mercury  produce  no  effect. 
When  alcohol  is  added  to  a  strong  solution  of  cherry  gnrHf  Part  of  its  so- 
a  number  of  filaments  are  formed,  but  the  greatest  part  of  ^^^^  ^^I^ 
the  mucilage  seems  to  incorporate  with  the  alcohol  without  b»l. 
undergoing  any  alteration ;  the  solid  gum  is  not,  however, 
in  the  slightest  degree  soluble  in  boiling  alcohol.     The  in* 
fusion  of  galls  produces  no  effect  upon  the  mucilage  of 
cherry  gum.    The  cherry  gum,  when  first  dissolved  in  water,  Sepantesfrom 
forms  a  uniform  and  transparent  solution,  but  after  being  ]**^CTby8taiid» 
kept  for  some  days  in  a  warm  atmosphere,  it  gradually  ex- 
hibits a  tendency  to  separation,  a  number  of  dark  films  are  ^ 
formed  in  it,  which  rise  to  the  surface,  anS  the  whole  be* 
comes  slightly  turbid  \ 

*  The  result  of  my  experiments  on  cherry  gum  will  be  found  to  differ 
very  considerably  from  those  of  Dr.  Thomson.     Chem*  V,  48. 

Tragacanth 
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Tragacanih.  Tragacanth  is,  in  many  of  its  physical  properties,  om^- 
derahly  different  from  gum  arahic,  and  its  habitudes  with 
the  chemical  reagents  appear  to  be  no  le?s  dissimilar.  Wi- 
ter  dissolves  this  substance  with  so  much  difBcultv,  that  it 
has  been  said  to  be  absolutely  insoluble  "f".  When  tngt- 
canth  is  digested  in  water,  it  nhsorbs  a  large  quantity  of  Ae 
•  fluid,  and  is  greatly  increased  in  bulk,  but  even  after  beii^ 
kept  for  some  time  at  the  boiling  tcm|>erature,  no  proper 

When  soften-  solution  seems  to  be  produced.     If,  however,  the  tragaonth 

cd  W  *>^»'»"S    jjj  ti^jj,  softened  state  be  stronerlv  rubbed  in  a  mortar  witli  m 
in  water,  may  n  .  ^        ^ 

be(lti».<olved  by  additional  quantity  of  fluid,  a  real  combination  appears  to 
tntuxauon.       ^  effected ;  a  mucilage  is  formed,  which  possesses  a  homo- 
geneous consistence,  and  retains  the  same  state  for  seteral 
weeks,  without  manifesting  any  tendency  to  subsidence;    A 
1  part  to  100 :  mucila^re  of  this  kind  was  made  with  1  part  of  trairacaiid) 

equal  to  10  of  ^  .       o        .         .  /•     t       .  ..  .. 

ffum  arable,  ^o  l^^  parts  of  water;  it  was  of  about  the  same  consistence 
with  that  composed  of  1  pait  of  gum  arable  to  10  parts  of 
water.  To  this  mucilage  the  same  [)  reagents  were  added 
EffectK  of  rea-  as  in  the  former  experiments.  In  No.  1  a  copious  deuce 
gents  on  the  precipitate  was  instantly  produced.  In  No,  2  there  wn  t 
slight  degree  of  coagulation,  and  a  precipitate,  which  was 
increased  in  the  space  of  i!4  hours.  In  No.  3  a  firm  coaga- 
lum  was  instantly  formed.  No  effect  was  produced  in  No. 
Ay  except  the  mucilage  was  extremely  dense,  when  its  coloor 
was  changed  to  a  dui>ky  gray,  and  afterward  to  a  blackish 
purple ;  but  without  any  precipitation  or  coagulation.  In 
tlie  same  manner  the  oxysulphate  of  iron  produced  no  ef- 
fect, except  the  mucilage  was  of  a  very  strong  consistence, 
•when  its  colour  was  changed  to  a  deep  brown;  but  there  was 
no  precipitate  or  coagulum.  The  nitrate  of  mercury  threw 
down  a  slight  precipitate  of  a  reddish  tinge.  Silicated  pot- 
ash produced  no  etl'ect,  except  a  very  strong  solution  was 
employed,  when  there  was  a  degree  of  opa<:ity  produced; 
but  the  same  was  observable  upon  the  additiou  of  caustic 
potash.  It  was  difficult  to  ascettain  the  eft'ect  of  alcohol 
upon  tragacanth,  because,  however  carefully  the  mucilage 
A  fH'^ter  por-  was  prepared,  any  farther  addition  of  fluid  would  not  ineor- 
tion  of  fluid     pQi^te  with  it,  but  produced  an  appearance  of  precipitatioo. 

9  DuiK-an's  Dispensatory,. p.  183.     ThoiAbOu's  Chcmii'ry,  V.  46. 
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lo  this  case,  however,  I  conceive  that  a  proper  precipitate  corporate  with 
was  formed,  because  a  ^eater  degree  of  opacity  was  perrep-  *^* 
tible,  upon  tlic  addition  of  alcohol  to  the  mucilage,  than 
from  an  equal  quantity  of  water;  and  after  remaining  for 
some  time,  the  effect  was  evidently  increased,  the  solid  mat- 
ter being  separated  in  a  f1f>cculent  form.  A  turbidness  was 
produced  upon  adding  the  infusion  of  galls  to  the  mucilage 
of  tragacantb,  biit  the  same  di^culty  occurred  in  determine 
ing  whether  there  was  any  specific  effect  produced  by  the 
pre«eDce  of  the  tan.  I  did  not  find  tragacanth  to  be  preci- 
pitated by  the  sulphate  of  copper,  as  stated  by  Dr.  Duo- 


can*. 


A  well  known  vegetable  mucib^e  is  extracted  firom  lin-  MucUage  ti 
...  «    linseed 

seed.     By  adding  a  quantity  of  the  seeds  to  10  times  their 

weight  of  water,  a  fluid  was  procured  of  ab^ut  the  consist- 
ence of  the  abumeu  ovi ;  when  poured  from  one  vessel  to 
aoether  it  showed  the  same  tenacity  with  the  mucilage  of 
^m  Arabic,  and  it  also  resembled  gum  io  being  indefinitely  incorporaioi 
Miliifole  in  water,  and  in  inmediately  incorporating  itself  ^'^'' ^^^^^'^ 
with  any  additional  quantity  of  fluid.  Its  chemical  properties  .      I-. 
are,  however,    considerably  different  from   those  of  gum.  its  ckemical 
Upon  the  addition  of  the  acetate  of  lead  a  copious,  dense  propwUes. 
precipitate  was  immediately  thrown  down ;  witli  the  si^er-  ,^!^'^ 
acetate  of  lead,  and  the  nitro-muriate  of  tin,  there  was  a 
cronsiderable  opacity ;  with  the  nitrate  of  mercury  a  slight 
precipitate  only  was  formed;  while  the  nitro-rauriate  of  gold, 
the  oxysulphate  of  iron,  and  silicated  potash,  produced  no 
eflect.    When  equal  parts  of  the  mucilage  and  a}cohol  were 
mixed,  the  fluid  became  slightly  turbid,  a  degree  of  coagu- 
lation was  produced,  and  at  length  the  solid  matter  was  se- 
parated in  a  flocculent  form.     Linseed  i^ucilage  is  not  pre- 
cipitated by  tan. 

A  substance,  which  in  its  physical  properties,  and  in  the  Mucnage  of 
manner  in  which  it  is  procured,  bears  a  strong  analogy  to  <l«»nceteed. 
the  linseed  mucilage,  is  that  derived  from  the  s^edsof-thc 
quince.     A  quantity  of  these  seeds,  boiled  for  a  few  mi- 
nutes in  40  times  their  weight  of  .water,  pi^uced  a-fluid'Of 
about  the  same  consi»tence  with  .the  linseed  mucilage  em- 

•  Kd.  Dispensatory,  p.  16 J,       ^., 

ployed 
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by  boiling  flour  in  water,  were  somewhat  diflferent  from  thnse 
upon  Rtarch.     Tlic  acetate  of  lead  and  the  nitro-miintte of 
tin  produced,  as  in  the  former  case»  veir  copious  precipi- 
tates ;  the  nitrate  of  mercurv  caused  the  fluid  to  assume  i 
pink  colour,  and  the  nitro-muriate  of  gold  a  dusky  gray,  hut 
without  any  precipitate;    the  super-acetate   of  lead,  the 
oxysulphntc  of  iron,  the  silicated  potash,  and  the  infusion  of 
reagents  not  ea-  fi^^^  ^^^  "*^  visible  effect.     It  is  necessary  to  observe,  thst 
sily  obsenable.  in  the  experiments  upon  starch  and  paste,  the  subf^tsncn 
themselves  being  opake,  it  is  difficult  to  ascertain  the  eftct 
of  reagents  upon  them,  unless  it  be  considerable  and  im- 

mediale. 
« 

As  starch  and  paste  differ  from  each  other  pTincipaHy  in 
Gluten.  consequence  of  a  quantity  of  gluten  which  eidsts  in  the  lat- 

ter, I  thought  it  necessaiy  to  obtain  this  substance  in  a  sepa- 
rate state,  in  order  that  its  properties  might  be  emmined 
with  more  accuracy.  I  acc6fdingly  procured  it  in  the  nsnal 
nfanner,  and  digesting  a  quantity  of  it  for  some  days  in 
soUed.  water,  it  exhibited  marks  of  partial  solution.     The  fiaid  wis 

then  Altered,  and  appeared  homogeneous,  although  some- 
FfFoct*  of  the  ^at  opake;  in  this  state  it  was  submitted  to  the  reagents. 
r=.'3£C!it3.  Precipitates  were  thrown  down  by  the  acetate  of  lead,  super- 

acetate  of  lead,  and  the  nitro-muriate  of  tin.  "^Ith  the  ni- 
trate of  mercur}'  a  precipitate  was  produced  in  moderate 
quantity,  which  very  quickly  subsided,  while  the  fluid  a*- 
sumed  a  beautiful  pink  hue.  With  the  oxysulphute  of  iron, 
and  the  nitro-muriate  of  gold,  precipitates  were  also  thrown 
down,  the  latter  of  a  light  brown  colour.  No  effect  was  pro- 
duced by  silicated  potash ;  but  a  verj'  copious  precipitate 
ensued  upon  the  addition  of  the  infusion  4if  galls. 
\'f'  •  ble  >l-  ^  ^^^^  t^'ishod  to  ascertain  the  properties  of  vegetable 
ly."  j^^lr>  °"^^  ^'^^  *^*^  purpose  I  procured  a  quantity  of  it  from 

!•  nun  the  the  f)ulp  of  the  ffooseberrv.  T  could  not,  however,  sucrewl 
Nt»f  f  eJ  from  *"  fre'eing  it  from  the  acid  which  it  contains,  and  wa«,  on 
«icid.  this  account,  prevented  from  observing  the'openition  of  the 

metalir<?  salts  and  the  f<ilicated  potash.     1  found  that  a  pre- 
rriv  pitatedby  jjipitj^to  was  farmed  by  adding  the  infusion  of  gall  to  it 

J  next  submitted  a  stronuf  solution  of  sus^r  to  the  action 
of  the  ditVorent  reagents,  but  T  found  that  no  efl^ct  was  pr«.»- 
ducinl  in  any  of  tlicm,  except  the  acetJitc  of  lead,  which  afu-r 
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some  time  became  opake;  but  as  this  effect  is  produced 

merely  by  adding  it  to  water,  when  e>^posed  to  the  atnios?- 

phere,  I  was  inclined  to  suppose,  that  the  elFect  was  produced 

indepcudently  of  the  sugar. 

These  beins:  all  the  substances  to  which  I  had  an  oppor-  General  con- 
^      •        1.       .     J-  •        A      T  4.  •        •     elusion*. 

tUDity  of  extending  my  experiments,   I  must  now  mquire 

whether  any  general  conclusions  can  be  deduced  from  them. 

And  lirst,  as  to  the  value  of  the  difierent  reagents  employed 

flB  tests.     The  acetate  of  lead  is  by  Ikr  the  most  delicate  and  Acetate  of 

copious  in  its  effects,  but  it  can  be  of  little  value  in  discrimi-  ^^*^^  ^^^  ^^ 

.  .  .  active  test,  out 

natiog  the  different  species  from  each  other,  because  it  pro-  not  discrimina- 
duces  its  operation  almost  equally  on  all  of  them.     With  ^iv<^- 
respect  to  the  super-acetate  of  lead,  we  may  in  the  first  The  supemce* 
place  remark  how  materially  it  differs  from  the  acetate,  with  J^ffcrcnUy  *^ 
which,  until  lately,  it  was  confounded.    The  acetate  of  lead 
was  affected  by  all  the  substances  to  which  it  was  applied, 
except  sugar;  while  the  super-acetate*  produced  no  change 
upon  gum  arabic  and  starch,  nor  had  it  any  specific  effect 
upon  quince  mucibige;  it  was  affected  only  in  a  slight  de- 
gree by  tragacanth,  wiiile  with  the  linseed  and  hyacinth  mu- 
cilage, and  with  gluten,  tolerably  copious  precipitates  were 
thrown  down.     The  nitro-muriate  of  tin  does  not  act  upon  ffitro-murtate 
gum  arabic,  but  is  more  or  less  affected  by  every  other  kind  of  tin. 
of  mucilage,  particularly  by  those  of  cherry  gum,  trago* 
canth,  and  quince,  and  by  starch  of  gluten.     We  have  seen 
in  how  peculiar  a  manner  the  oxy sulphate  of  iron  acts  upon  Oxysulphate 
guqi  arubic;  it  produces  a  brown  colour  in  a  strong  solution  ^^ '^^^i^* 
of  tragacanth ;  and  it  forms  a  precipitate  with  the  hyacinth 
and  the  gluten ;  the  quince  is,  as  usual,  coagulated  ;  while 
no  change  is  effected  on  the  linseed  or  the  starch.     The  „.  ^. 

nitro-muriate  of  gold  is  precipitated  by  hyacinth  mucilage  of  gold. 
and  by  gluten ;  the  quince,  as  in  other  cases,  is  coagulated 
by  it,  but  its  most  remarkable  effect  is  upon  the  tragacanth, 
the  colour  of  which  it  converts  to  a  deep  bUckinh  purple. 

The  pitrate  of  mercnry  throws  down  a  precipitate  of  a  sin-  ^.         , 

!•  J"  irt'i  riitniteorine^ 

gular  nature  from  gum  arabic,  and  tinges  the  fluid  of  a  pink  cury. 

colour;  the  same  shade  is  produced  in  the  tragacanth,  the 

•  Dr  Thomson  must,  no  doubt,  have  enii>loyed  this  «ult,  when  he 
•Cate::,  tlut  the  acrtatc  of  leud  does  not  precipitate  gum. 

'  I>  'i  hyacinth 
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Tan. 
Aloohol* 


Nitric  acid. 


hyacinth  mucilage,  and  in  the  floor  paste,  mnd  still  more  ie< 
markably  in  the  ghiten ;  there  is  a  slight  precipitate  in  dK 
linseed,  and  a  coagnlation  in  the  quince,  bat  no  change  tf 
Silicated  pot-  colour.  The  silicated  potash  acts  only  upon  gum  ara^e,aQd 
points  out  its  presence  when  it  exists  only  in  a  very  minirte 
quantity.  Tan  does  not  act  upon  any  of  the  mucilagct,  «& 
cept  in  a  slight  degree  upon  tragacanth ;  it  is  copiously  pre- 
cipitated by  gluten,  and  also  by  vegetable  jelly.  The  effBcb 
of  alcohol  have  been  fully  stated.  Gum  arabic  it  precipititei 
from  the  water  in  such  a  manner  as  to  render  the  fluid  COB* 
pletely  opake ;  whereas  in  the  linseed,  quince,  and  tiags* 
canth  mucilages,  the  soKd  matter  was  separated  in  a  fibfov 
Ibrm ;  with  the  hyacinth  mucilage  both  the  pulrerulent  ani 
fibrous  kinds  of  precipitate  were  produced ;  while  the  cheny 
gum  was  only  slightly  affected  by  it.  Alcohol  precipibttei 
starch  in  the  same  manner  that  it  did  gum  anabic. 

The  action  of  the  nitric*  acid  on  the  diflerenf  mvcilsgo 
was  so  similar,  as  not  to  exhilnt  any  phenomena,  winch  eu 
assist  us  in  distingpiishing  them  'firom  each  other.  *  Accord- 
ing to  the  circ^qistances  of  the  process,  either  the  saclaictic 
acid,  or  a  mixture  of  this  acid  and  the  oxalic  was  produced, 
attended  with  the  usual  disengagement  of  gas.  It  did  not 
appear,  that  any  use  can  be  made  of  the  sulphuric  acid  as  a 
test  of  the  different  mucilages ;  I  put  in  practice  the  process 
mentioned  by  Hermbstaedt,  for  separating  gum  from  muci- 
lage,  but  in  no  instance  did  I  perceive  the  coagulation  which 
he  describes.  The  acid,  in  a  concentrated  state,  slowlv  dit- 
solves  the  different  mucilages,  and  forms  with  them  a  thick, 
black  fluid.  I  did  not  observe  any  effect  to  be  produced  bj 
Neutral  salti.  ^^^  addition  of  the  neutral  salts,  except  that  many  of  theoi 
Alkalis  coagulated  the  quince  mucilage.      The  pure  alkalis  gene* 

rally  rendered  the  mucilages  more  fluid,  but  they  did  not 
exhibit  any  specific  or  discriminating  effect. 
Arraneemcnt        Before  we  attempt  to  make  any  arnmgements  of  the  ve- 
of  the  vegeta-  gf»table  mucilages,  it  is  necessary  to  inquire,  whether  the 
ble  mucilages.  diftVrent  ^Tirieties  are  to  be  considered  as  all  of  them  homo- 
geneous, or  whether  at  least  some  of  them  ought  not  to  be 
rei^anled  as  compounds  of  two  or  more  of  the  primar)'  niuri- 
Somc  of  them  ^**>?^^'     -Although  I  am  not  acquainted  with  any  method,  by 
compounds,      which  the  con>tituent  parts  of  the  compounds  can  be  sepa.' 

rated 


Sulpharic 
tcid. 


ON  VKGETXBLB  MtJCILAGCS.  3/ 

ttited  from  each  other,  yet  I  am  inclined  to  believe,  that  this 
Is  the  case ;  and  we  may  conjecture,  with  some  degree  of 
plausibility,  that  those  species  nre  the  most  simple,  that  are 
acted  upon  by  the  fewest  reagents.  In  the  iirst  place  I  con- 
aider  gum  arabic  to  be  a  homogeneous  substance;  and  we  ho^^,.!^,^, 
may  properly  assign  to  it  the  specific  name  ot'gumy  to  which  and  gum  by 
it  is  entitled  by  lonj|^  usage  and  general  consent*     Its  precis  ^*^  of  cm*- 
fMtation  bysilicated  potash,  and  the  orange  coloured  jelly 
which  it  forms  with  the  oxysulphate  of  iron,  are  sufficient  to  ^  *^    ractcrs. 
coostitute  its  essential  characters ;  to  which  may  be  added       n 
the  milky  precipitate  which  is  formed  by  the  addition  of 
alcohol  to  it»  and  tiie  negative  circumstance  of  its  not  being 
afiected  by  the  nitro-muriate  of  tin*     I  am  disposed  to  re- 
gard as  pure  vegetable  mueus  the  substance  procured  from  veffctable  mu* 
linseed.     It  is  sufficiently  characterized  by  the  effect  of  the  au  from  Uo- 
raperacetate  of  lead  and  the  nitro-muriate  of  tin,  and  by  '^^' 
the  manner  in  which  it  is  precipitated  by  alcohol  from  its 
aqueous  solution ;  these  circumstances,  as  well  as  tl»e  nega- 
tive operation  of  tlie  oxysulphate  of  iron  and  the  silicated 
potash,  serve  to  mark  an  obvious  distinction  between  this 
substance  and  gum.     A  third  vegetable  principle,  which  is 
possessed  of  pecular  physical  properties^  is  siwrck.    In  its  Starch, 
relations  to  the  different  chemical   reagents  it  strongly  re* 
sembles  mucus,  although  it  differs  from  it  in  the  manner  in 
^hich  it  is  precipitated  by  alcohol.     Gluten  is  a  fourth  sub»  Gluten, 
stance,  in  every  respect  essentially  different  from  any  which 
we  have  hitherto  examined.     The  most  remarkable  effect 
produced  tipon  it,  by  any  of  the  chemical  reagents,  is  tha 
change  of  colour  induced  by  the  nitrate  of  mercury,  and  the 
copious  precipitate  by  the  addition  of  tan* 

In  endeavouring  to  form  an  arrangement  of  vegetable 
mucilages,  and  to  assign  definite  characters  for  the  primary  f/^Sl 
substances,  which  enter  into  the  composition,  we  must  con* 
4)ider  to  what  degree  of  minuteness  our  subdivisions  ought 
to  be  extended.  If,  for  instance,  we  meet  with  a  body» 
agreeing  in  every  physical  and  chemical  property  with  gum 
arabic,  except  that  it  is  not  precipitated  by  silicated  potash, 
are  we  to  regard  this  as  a  distinct  vegetable  principle,  or  sim** 
ply  as  a  variety  of  gum  ?  This  latter  opinion  I  should  ccr« 
taiuly  be  inclined  to  ado|j»t;  for  by  indefinitely  multiplying 

our 
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our  principles,  we  should  defeat  the  very  end  of  arrangement 
Hence,  in  the  formation  of  our  essential  characters  we  most 
endeavour  to  adopt  the  due  medium  between  the  extremes 
of  minuteness  and  laxity.     In  each  particular  instance  we 
must  be  glided  by  those  properties,  which  are  the  most  dit* 
dinctly  reooj^ized,  and  the  most  readily  ascertained,  and 
which  exhibit  the  closest  analogy  to  each  other.     Under  diii 
impresi$ion  I  shall  not  think  it  desirable,  in  the  present  state 
of  our  knowledge,  to  proceed  any  farther  in  proposing  lo 
additional  number  of  primary  vegetable  compounds;  Votl 
shall  offer  a  few  remarks  upon  the  different  mncilages,  tint 
have  been  made  the  sublet  of  experiment* 
Generic  cha-        Gum  I  consider  as  a  generic  term,  which  may  be  defined 
meters  of  gum.  a  transparent,  brittle,  insipid  substance,  indefinitely  sokMe 
in  water,  with  which  it  forms  a  mucilage;  the  mucilage  ii 
precipitated  by  alcohol,  in  such  a  manner  as  to  render  Ae 
fluid  perfectly  opake;  it  is  also  precipitated  by  the  acctite 
of  lead  in  dense  flakes.     Under  this  genus  we  can^  at  pie» 
Species  and      gent,  rank  only  one  species,  vi«.  gum  arable,  to  which  the 
following  specific  character  may  be  applied.     A  gum»  the 
mucilage  of  which  may  be  preci[Ntated  by  silicated  potMk; 
forms  with  the  oxysulphate  of  iron  a  solid  jelly,  with  the  ni- 
trate of  mercur}'  a  precipitate  of  a  pink  colonr;  and  is  not 
acted  upon  by  the  superacetate  of  lead,  tlie  nitro-mnnate  of 
tin,  or  the  nitro-mnriate  of  gold. 
Generic  cha-        "^^^  second  genus  is  mucus,  a  substance  seldom  found 
raciers  of  mu-  in  a  separate  state,  but  forming  a  frequent  constituent  of  the 
seeds,  roots,  leaves,  and  other  parts  of  vegetables*    It  is 
indefinitely  soluble  in  water,  and  forms  with  it  a  mnrilsge; 
this  is  precipitated  by  alcohol  in  a  fibrous  form,  without  ren- 
dering the  fluid  opiike ;  it  is  also  precipitated  by  the  acetate 
of  lead,  the  super-acetate  of  lead,  and  the  nitro-muriate  of 
tin.     Under  the  genus  of  mucus  we  may  enumerate  three 
Tliree  species.  8p^>™»  ^^i^t  ^^  linseed,  of  quinceseed,  and  of  the  hjracinth. 
To  the  first  of  these  the  generic  character  strictly  applies; 
Specific  cha-     *"^  *®  ^'^^  second  we  may  add  the  specific  character  of  being 
racters.  Coagulated  by  the  addition  of  any  acid,  neutral,  earth v,  w 

That  of  the      metallic  salt.     The  hyacinth  mucilage  I  have  also  classed  si 
hyacinth  a        a  mucus,  because  its  leading  properties  are  such  as  point 
out  its  relation  to  the  substances  of  this  genus.     In  the  state, 

however, 
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lu>tve\'€r»  4u  whioi)  it  U'u9iin11y  procured,  it  seems  to  be  a 
compound  of  tuo  or  more  of  tlie  vegetable  principles  A 
quantity  of  htarch  is  obviously  toixed  witli  it ;  and  I  am  in- 
clined to  think,  tliat  it  also  contains  gluten,  a  supposition 
which  will  account  for  all  the  phenomena  it  exhibits  with 
the  chemical  reagent?. 

There  are  two  subjstances,  the  characters  of  which  still  Cherry  gum* 
remaiu  to  be  ascertained,  cherry  gum  and  tra^acanth.  From 
its  physical  properties  we  should  be  disposed  to  place  cherry 
gum  in  the  same  class  with  ^um  arabic ;  but  it  is  so  diiier- 
ently  affected  by  the  chemical  reagents,  as  absolutely  to  pre- 
vent us  from  considering  it  in  this  point  of  view.  Its  pro^ 
perties  are  not  more  characteristic  of  mucus ;  nor  does  it  af- 
ford any  indications  of  being  a  compound  substance,  so  that  it 
may  probably  be  necessary  to  consider  it  as  a  distinct  veget- 
able principle.  The  action  of  the  acetate  of  lead  and  of  al-  fjac^t'^^i^i^le 
cohol  upon  cherry  gum  would  induce  us  to  suppose,  that  it 
lipre  au  analog)'  to  sugar,  rather  than  to  the  gums  or  mu- 
cuses; but  the  effect  of  the  nitro-muriate  of  tin  is  not  fa- 
vourable to  this  supposition ;  nor  is  that  of  the  nitric  acid^ 
•which  I  found,  by  the  usual  process,  converted  it  principally 
into  the  saclactic  acid.  If  we  are  to  bestow  a  new  name 
upon  it,  we  might  denominate  it  cerasin.  Cerasin. 

I  agn  equally  unable  to  determine  in  what  class  traga- 
canth  ought  to  be  placed.  It  has  obviously  no  relation  to  Tragacanth. 
^m,  ^ther  in  its  physical  or  chemical  properties ;  and  it 
differs  very  considerably  from  what  has  been  laid  down  as 
the  generic  character  of  mucus.  Its  properties  are  the  most 
similar  to  those  of  starch  and  gluten ;  particularly  to  that 
form  of  starch,  which  is  prepared  by  first  forming  it  into  a 
mucilage  with  hot  water,  and  then  evaporating  it  to  dryness, 
when  it  becomes  transparent  and  brittle,  but  almost  insoluble 
in  water.  The  effect  of  the  nitro-muriate  of  gold  forms  a 
remarkable  character  of  tragacanth  mucilage ;  it  seems  to 
depend  upon  a  partial  reduction  of  the  oxide,  at  the  same 
time  that  it  unites  with  the  tragacanth.  The  effect  was  very 
evident  when  the  solid  matter  composed  ]-50  part  of  the 
fluid,  but  if  much  more  diluted,  it  was  not  perceptible ;  a 
slight  degree  of  the  same  effect  is  produced  when  the  uitro« 
wuriate  of  gold  is  added  to  flour  paste* 

I  am 
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I  am  fully  seDsible,  that  I  have  by  no  means  executed  dn 
task,  wliich  I  proposed  to  ni}'Beir,  of  characterizing  and  «- 
ranging  the  vegetable  mucilages ;  but  a  particular  circnii- 
atance  having,  for  the  present,  put  a  stop  to  my  experimeatii 
1  was  induced  to  publish  this  very  imperfect  attempt,  is 
hopes,  that  the  difficulties  being  pointed  out,  some  moreabk 
band  may  endeavour  to  remove  them* 

Licerpooi  Aug,  1 2, 1807. 


V. 

Observations  on  Sulphurous  Mineral  Waters;  hy  Sh. 

Westrumb*. 


Mr.w 


SulphurouR      ^^  R-  Westrumb  has  examined  various  salpfaurous  wsten, 
waters  conuin  and  lately  those  of  Eilsen  in  the  countv  of  Scfaanmbomv* 
retoflime.       One  of  the  most  mterestmg  facts  he  has  observed  is,tntt 
all  sulphurous  waters  contain  more  or  less  hidrosnlphinct 
of  lime. 
The  gatses  be-      '^^  detect  this  he  boiled  the  mineral  water,  excluding  the 
ing  expelled  bT  contact  of  atmospheric  air,  to  expel  the  sulphuretted  hidro* 
ihown  by  sul-  g^^  ^  ^^^  carbonic  acid.     Into  the  water  thus  boiled  be 
phuric,  nitric,  poured  sulphuric  acid,  when  more  sulphuretted  bidrogen 
'  gas  was  evolved,  and  sulphate  of  lime  was  thrown  down: 
fuming  nitric  acid,  which  separated  from  it  sulphur:  sod 
oxalic  acid,  which   expelled    sulphuretted  bidrogen,  and 
formed  oxalate  of  lime.     Tlie  water  evaporated  in  open  ves- 
sels let  fall  sulphate  of  lime,  and  gave  out  sulphuretted  bi- 
drogen gas, 
M  hoa   f  '^^  ascertain  the  quantity  of  sulphuretted  bidrogen  gas  and 

ceriaining  the  carbonic  ucid,  Mr.  Westrumb  proceeded  as  follows.  He  in- 
**h*reued^"ht  ^^'^w^*^^  ^^^^  sulphurous  \«nter  into  a  matrass,  till  it  was  fil- 
drog'-nandcar-  led  to  a  certain  point,  which  he  marked ;  fitted  to  it  a  curved 

il^'them'**  ^"  ^^^^'  ^^^^-'^  terminated  in  a  long  cylinder;  filled  thiscylio- 

^derwith  limcwatcr  for  the  one  experiment,  and  with  acetste 

of  lead  with  e:Ecess  of  acid  for  the  other ;  luted  the  appantni ; 

*  Originall?  published  in  Gchlen*s  new  Journal  of  Cheini%tiy,  aB4 
abridged  by  Vogel,  Annates  de  Chimie,  vol  Ixil,  p.  183,  May,  1807. 

the 
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ttpd  boiled  the  water  till  no  more  (^  was  expelled.     When  the 

limewttter  is  used  carbonate  of  lime  is  precipitated  in  the  pro* 

portion  of  90  grains  to  every  10  cubic  inches  of  carbonic  acid 

gBS ;  when  the  solution  of  acetate,  hidrosulphuret  of  lead  is 

thrown  down  in  the  proportion  of  19  grains  to  10  cubic 

ioches  of  sulphuretted  hidrogen  gas. 

Another  observation,  not-  less  remarkable^  relates  to  sul-  Sulphuretted 
phuretted  nitrogen  gus.  nitrogen  gat 

It  is  known  that  Dr.  Gimbemat,  a  Spanish  chemist,' as- i'^.^^^^^^cri  of 
8erts,  that  the  thermal  waters  of  Aix-la-Chapelle  contain  snl-  p^Q*"^  ** 
phuretted  nitrogen  gas,     Mr.  Schaub  too  says,  that  he  has 
obtained   it  from   the  sulphurous  waters   of  Nenndorf  in  and  Nenndorf. 
He«se.     The  following  characters  are  ascribed  to  this  gas.  i^g  chaiacten. 
1.  In  smell  it  resembles  sulphuretted  hidrogeiu     2.  It  is  not 
decomposable  by  carbonic  acid.     3.  It  is  not  inflammable. 
4.  It  will  not  miuntain  combustion.     5.  It  is  not  decom- 
posable by  nitrous  acid.     6.  It  is  nOt  decomposable  by  con- 
centrated nitric  acid,  which  separates  from  it  sulphur.     7*  It 
detomposes  metallic  solutions,  and  forms  sulphurets.     8.  It 
has  ft  great  affinity  for  water,  from  which  it  is  separable  only 
by  long  boiling. 

Bvt  Mr.  Westrumb  has  found,  that  sulphuretted  hidrogen  Sulphuretted 
gas,  when  washed  with  milk  of  lime,  or  passed  through  lime  j^^^'^^S^'^  K^ 
diluted  with  water,  acquires  all  the  properties  here  men-  properties  im- 
tioned.  Whether  tAe  sulphuretted  hidrogen  gas  be  obtained  P'^^  ^^  ^<  ^f 
frona  sulphurous  waters,  or  prepared  artifically,  the  same 
phenomena  take  place.     If  the  milk  of  lime  be  taken  from 
ft  by  an  acid,  sulphuretted  hidrogen  is  disengaged,  which  is 
tnflmmmable,  and  possesses  the  usual  properties.     Sulphu- 
retted nitrogen  gas  therefore  is  a  product  of  the  operation. 
Mr.  Westrumb  however  is  in  doubt,  whether  this  new  gas  be  whether  a 
produced  by  the  action  of  quicklime  on  sulphuretted  hidro-  product  or  an 
gen,  or  whether  the  sulphuretted  hidrogeu  gas  contain  bul-     "c^aott*>*«*' 
phuretted  nitrogen. 

A  third  observation,  not  less  interesting,  is  the  presence  Carbon  in  syl 
of  carbon  and  carburetted  substances  in  sulphurous  mine-  ['en '^^^  ^^ 
ral  waters. 

Mr.  W*estrumb  has  discovered  in  them  a  new  principle,  a  A  f<*tid  resin  of 
fetid  resin  of  sulphur  fstinkefides  schwefelhmj.     To  ob-  J^'i^^f'"'^ 
tain  this,  the  sulphurous  wbter  must  be  evaporated  in  open 

vessela 
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n*68e1s,  and  the  residuum  diMolved  in  alcohol,  wlnchukH 
up  this  resin  and  the  earthy  muriates.  By  e\'aponitiug  the 
alcohoiy  this  substance  appears  at  first  as  a  yellowish  iiit, 
which  ^adually  assumes  a  brown  colour,  and  becomes  reao- 
ons.  hy  repeated  solutions  in  alcohol  and  evaporations  it  i^ 
decomposed  into  sulphur  and  a  blackish  brown  resn.  It 
^  II  rke  emits  a  garlic  smell;  which  becomes  very  strong,  and  si  milv 
garlic.  to  that  of  assatetidu,  if  water  be  poured  into  the  alcoboiic 

solution*     Its  solution  acts  as  an  acid. 

The  resin  is  soluble  iu  ammonia,  and  comtntinicatet  to  it 

monia.  ^  yellow  colour.     This  liquid  comports  itself  like  that  of 

^onnt  hidro-    Beguin.     With  limewater  a  hidrosulphuret  is  formed.   All 

iul|ihureu.       these  solutions  act  on  metallic  compounds  in  the  same  min* 

ner  as  sulphuretted  liidrogen. 

As  sulphuYous  mineral  waters  arise  frora  strata  of  pitcssl, 
the VitumenofP^^^ps  ^^^  source  of  this  bitumiuous  principle  mark 
coal.  traced  to  the  coal  itself. 

Bl  k  m  fl  of  Hound  the  baths  of  £ilsen,  as  ronnd  those  of  St.  Amand, 
the  baths  of  a  mud  accumulates^  which  in  time  grows  darker  oolaaTcd, 
^^''*^"'  and  ultimately  black.     From  this  are  oljtaioed,  on  analynig 

it,  fetid  sulphurous  resin,  hidrosulphuret  of  lime,  sulplrar, 
lime,  alumiue,  mu^^nesia,  charcoal,  and  sand,  with  soneB* 
brous  substances ;  and  a  little  sulphuretted  bidrogen  pi, 
and  carbonic  acid  gns. 

Whatever  may  be  the  orimn  of  the  bituminous  prindpie 

Charroal  and    ,  "  *  i      -iit     x         i  •         T .      » « 

the  fetid  rv.>>iii  m  the  sulphurous  waters,  IVir.  W  eHtrunib,  assisted  by  Mr. 
produced  from  J^aKse,  has  been  able  to  produce  charcoal  and  the  fetid  icsin 
8u  p  lur.  fro  ID  pure  sulphur.     For  this  purpose  he  has  digested  in  al- 

cohol sulphur  precipitated  from  sulphuretted  hidrogeobj 
an  acid.     On  distilling  off  part  of  the  alcohol,  sulphur  is  ie> 
parutcd  in  yellow  crystals,  or  in  a  yellowish  gray  powder* 
Tlie  fetid  resin  is  then  completely  formed  in  the  snpema- 
taut  liquor,    and  possesses    all   the    properties   roentiooAi 
ubovp. 
Not  formc<l  bv      1*8  formation  Inay  be  ascribed  to  the  concurrence  of  th€ 
the  iJcohol.      alcoliol ;    particularly  as  after  its  separation  from  the  resi- 
duum left  on  evaporating  sulphurous  water,   the  pungeot 
smell  is-  manifested  on  its  being  taken  up  by  alcohol.     Bat 
.several  observatious  lead    Mr:  Westrumb  to  believe,  tbst 
alcohol  docs  not  contribute  to  the  formation  of  this  sab- 
stance. 
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stance,  but  rather  that  it  derives  its  origin  from  the  sulphur 

itself. 

M esi8rs.We8truinb  and  Basse  intend  to  pursue  the  inquiry,  The  inquiry 

and  promise  to  make  known  the  results.  ^'^^  ^^  V^* 

*^  sued. 


VL 

Report  on  a  Memoir  of  Mr,  Berthollet,  •Tiuir.,  entitled: 
Inquiries  concerning  the  reciprocal  Action  of  Sulphur  and 
Charcoal;   by  Messrs.  Fourcroy,  Deyeux,  and  Vau- 

QUELIN*. 

JLN  179^  prof.  Ltimpadius,  of  FVej'berg,  endeavouring  to  Lampadim** 
ascertain  how  much  sulphur  a  martial  pyrites  mixed  with  «u'P*i"r  alco- 
charcoal  would  furnish  when  acted  upon  by  fire,  obtained  a 
rerj  volatile  sulphurous  liquid,  which  he  suspected  to  be  a 
compound  of  sulphur  and  hidrogen,  and  to  which  he  after-  hidroguretted 
ward  gave  the  name  of  sulphur  alcohol*  sulphur. 

Clement  and  Desorraes,  unacquainted  with  this  fact,  when  Carbure'ted 
afterward  endeavouring  to  demonstrate,  that  there  is  no  hi-  sulphui  ofCle* 
drogen  in  well  burned  charcoal,  by  passing  sulphur  in  va-  ™^"^  ^"^  ^^ 
pour  over  very  hot  charcoal,  obtained  a  product  exactly  si- 
milar to  that  of  Lampadius.     Having  remarked,  that  the 
charcoal  in  this  operation  was  destroyed  without  evolving 
any  gaa;  and  that  the  liquid  product,  when  burned,  left 
some  slight  black  spots   on  the  vessel  that  contained  it; 
they  thought,  that  this  liquor  was  formed  by  the  combination 
of  sulphur  with  charcoal,  and  consequently  termed  it  carbu« 
retted  sulphur. 

This  difference  of  opinion  resipecting  its  composition  in-  Examined  by 
<hiced  Mr.  A.  B.  BerthoUet,  to  examine  experimentally  this  Bertholle:|juii« 
question,  with  which  many  interesting  points  in  chemistry 
are  connected. 

His  apparatus*  which  does  not  differ  much  from  that  of 
Clement  and  Desormes,  was  constru<:ted  in  the  following  Srappar^^uT^ 
manner.     A  straight  glass  tube,'  about  a  yard  long,  was 

•  AnnaLes  de  Chemie,  Vol.  LXI.  p.  127.  Feb.  1807. 

placed 
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placed  in  a  rerefberatory  furnace,  so  that  one  end  projected 
«  little  more  than  four  inches  beyond  the  ^all  of  the  hu^ 
nace;  and  the  other  end,  which  sloped  gently  upward,  aboat 
eighteen  inches.     The  part  within  the  famace  was  coated 
with  a  lute  capable  of  sustaining  a  very  strong  heat,    Tt 
the  lower  end  was  fitted  an  adopter,  terminating  in  a  nnll 
tubulated  receiver,  from  which  a  curved  tube  paved  into- 
water  contained  in  a  two-necked   bottle.       Another  tabe 
with  two  bendings  conveyed  the  gas  from  this  bottle  into  • 
pneumatic  apparatus. 
Charcoal  in-         Charcoal  being  included  in  that  part  of  the  tube  that  vts 
uibt~vith*«ul-  ^**^^»  ®"^  sulphur  introduced  into  the  empty  part,  iu  np- 
phur  above  it,  per  end  was  hermetically  sealed ;  the  tube  was  gradually 
'  rtd***^  *^     heated  to  incandescence ;  and  the  sulphur  as  it  melted  fkw- 
,.    .'  ed  down  into  the  charcoal.     When  these  came  into  ooatut, 

bubbles  of  gas  were  extricated,  that  succeeded  each  other 
rapidly,  and  were  accompanied  with  white  vapcnin,  wihiA, 
condensing  in  the  adopter,  passed  into  the  receiver,  and  sank 
to  the  bottom  of  the  water  in  the  form  of  a  white  or  foae- 
times  yellowish  oil. 
^      ...  Mr.  Bertholiet  however  observes,  that  the  results  of  tUi 

These  liable  to  .  i;       ^  i         t»   -  . .  » 

vary.  operation  vary  according  to  a  number  of  circumstances,wiiick 

he  has  carefully  described ;  and  the  chemist  not  having  it 

always  in  his  power  to  render  these  circumstances  perftttly 

similar,  difi'erent  products  are  frequently  obtained. 

If  for  instance  the  extncation  of  gas  and  condensatioa  of 

thatatfect"      liquid  slacken,  the  sulphur  must  be  heated,  that  morensf 

flieui.  pass  down ;  and  if  this  do  not  accelerate  the  operation,  the 

temperature  of  the  charcoal  must  be  increased.     When  the 

0})erator  is  desirous  of  producing  much  of  the  liquid,  it  is 

necessary  to  raise'  the  temperature  of  the  charcoal  a  little 

above  a  cherry  red,  and  to  allow  only  a  slight  excess  of  sal- 

phur  to  pass  down.     Too  little  of  the  sulphur  prodocei 

only  ga^ses,  and  a  few  drops  of  a  liquid  lighter  than  watery 

which  in  the  course  of  tlie  process  resumes  the  state  of  gtf> 

On  the  contrary,  if  the  sulphur  be  too  abundant,  not]^ 

is  formed  but  gasses^  and  solid  hidroguretted  sulphur»vhiGb 

was  mistaken  for  carburetted  sulphur  by  Clement  and  De- 

sormes.     It  is  always  advantageous^  to  keep  the  vessels,  in 

Th«  receiver*  ^  o  r  -^ 
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wliicli  the   liquid  is  to  be  condensedy   in   a   refrigerating  ^^  ^* '"^ 
mixture. 

In  conducting  the  operation  with  these  precautions,  the  Xwo  suges  m 
extrication  of  gas  will  not  take  place  after  a  certain  tiinc^  theproceii. 
unless  both  the  temperature  of  the  tube  and  the  quantity 
of  sulphur  be  augmented. 

The  charcoal  used  by  Mr.  BerthoTlet  was  always  pre«  NeccMair  pr^ 
viously  heated  for  half  an  hour,  to  expel  the  water  and  gas*  cau^ionj. 
ses  that  yield  to  simple  heat.  When  the  operation  was 
finished,  he  kept  up  the  temperature  of  the  tube,  that  the 
nature  of  the  residuum  might  not  be  altered  by  the  sulphur 
in  contact  with  it ;  and  for  the  same  reason  he  prevented  all 
access  of  air  to  the  apparatus,  by  turning  a  cock  adapted 
to  the  tuliulure  of  the  bottle. 

On  examining  the  products  of  the  operation,  stopped  at  Products oltha 
the  end  of  the  first  stage,  he  found:  1.  That  the  water  in.  *^ 

the  bottle,  which  was  milky,  had  the  smell  and  all  the  pro- 
perties of  sulphuretted  hidrogen  water.  2.  That  the  gas 
itself  had  a  similar  smell,  dissolved  in  water  by  agitation  or 
long  contact',  and  communicated  to  it  all  the  characters  of 
sulphuretted  hidrogen.  3.  That  this  gas  burned  with  a  blue 
ffame,  and  diffusing  a  smell  of  sulphurous  acid.  4.  That, 
when  mixed  with  oxigen  gas  it  detonated  briskly  with  the 
electric  spark,  sometimes  without  rendering  limewater  tur- 
bid, but  more  frequently  producing  a  slight  precipitate,  and 
depositing  sulphur. 

From  these  characters  every  one  must  recognise  in  it  snl-  ETidentlj  i uU 
phuretted  hidrogen;  though  Mr.  Berthollet  found,  that  H  jjj^^^^^^^^jjj^^^^ 
-was  less  soluble  in  water  than  what  is  obtained  by  the  ordi-  liule  solublt 
nary  means.     Scheele,  Kirwan,  and  others,  however,  have*"^^**'- 
mentiotied  combinations  of  sulphur  and  hidrogen,  which 
were  little,  if  at  all,  soluble  in  water. 

The  liquid  collected  under  the  water  in  the  i^ceiver,  and  a  liquid  liko 
in  the  bottle,  had  perfectly  similar  properties  to  those  de- ^^**.  ^^  ^^"n* 
scribed  by  Lampadius,   and  by  Clement  and  Desormes :  ^  ***** 
that  is,  it  was  as  transparent  as  water;  it  emitted  a  smell 
resembling  that  of  sulphuretted  hidrogen,  but  more  lively 
and  pungent;  shaken  in  a  phial  with  water,  it  adhered  to 
the  glass,  and  rendered  it  greasy  like  an  oil ;  and  it  burned 
rapidly,  with  a  blue  flame,  and  smell  of  sulphurous  acid. 

He 
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'Lefi  no  rhar-  He  did  not  obtain  any  charcoal,  kowrever,  as  a  remduaa 
burned  ^^  ^^  *^®  combustion ;  the  circumstance  on  which  Clement  and 
Desormes  founded  their  opinion :  for  it  burned  entirely  tvij, 
or,  if  the  combustion  were  stopped  before  it  was  completedf 
left  nothing  but  sulphur. 
lu  chiracters.  This  liquid,  being  very  volatile,  produces  on  the  skia  i 
sensation  of  great  cold.  It  dissolves  in  the  air,  greatly  ia- 
creasing  its  volume ;  and  then  burns  calmly  witli  a  hlae 
flame,  and  does  not  detonate  by  the  electric  spark.  If  vsi 
ter  be  admitted  to  the  air  thus  expanded,  the  bit  retomi  ti 
its  original  bulk,  and  the  water  acquires  tlie  propertiet  of 

toiJ!*hidro'^n'  s^lp^iu'et^  hidrogen.  This  Mr.  Bertliollet  observes  woald 
of  itself  be  sufficient  to  prove  the  existeuce  of  hidrogen  ia 
the  liquid. 

Not  entirely         However  transparent  it  was,  he  could  never  volatilite  it 

phur  beinf  *     entirely.     Whether  \ie  left  it  exposed  to  the  air,  or  asssted 
left.  Its  evaporation  by  heat,  he  had  always  a  residaum  of  sul- 

phur, which  be  could  sublime  completely,  without  percciviiig 
any  vestige  of  charcoal. 
Thftga.«sesit  The  residuum  of  this  liquid  affording  Mr.  Berthollet  ns 
ftmlcd^no  I'ndi-  <^h<urcoal,  he  examined  the  gasses  it  produced,  to  ascertaia 
cations  of  char-  its  existence.  But  neither  its  combustion  with  oxigeo  gai 
^^  '  in  vessels  placed  over  water,  nor  the  action  of  oxigenised 

muriatic  acid,  nor  that  of  alkalis,  produced  any  indicatioM 
of  charcoal,  or  of  carbonic  acid.     In  the  first  case  the  pro* 
duct  of  its  combustion  did  not  render  limewuter  turbid;  ia 
the  second  nothing  was,Xound  but  sulphuric   acid  mixed 
with  muriatic ;  and  in  the  third  a  combination  was  obtained, 
which  comported  itt^elf  like  the  hidroguretted  sulphuretSi 
It  Is  therefore       From  all  these  facts  the  author  concludes,  that  the  liqaid 
sulph'urand^  produced  by  the  reciprocal  action  of  incandescent  charcotl 
hidrogen.         and  sulphur  is  formc-d  of  sulphur  and  hidrogen,  as  Lamps- 
dius  announ<*ed  ;  and,  contrary  to  the  assertion  of  Clement 
and  Dcsormos,  contains  no  charcoal.     These  facts  at  the 
same  time  show,  that  sulphur  and  hidrogen,  like  many  other 
Tl\c^e  nnitff  in  substances,  are  capable  of  uniting  in  various  proportioMi 
v^'uouspropor-^^^^^-^^  to  circumstances;  and  that  the  predoiuiuating io- 

gredient  always  communicates  some  of  its  prr>perties  to  the 
compound.     In  the  present  ca:ic  for  instance,  if  the. sulphur 

be 
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jfc  very  abundant,  the  compound  takes  the  solid  form  :    if  which  alier 
the  proj»ortiun  of  hidrogen  be  increased,  the  attraction  of  its  I^f^ihc*^. 
particles  is  diminished,  and  it  resolves  itself  into  a  liquid  :  if  pound, 
a  still  greater  qnantity  of  hidrogen  be  present,  the  compound 
expands,  and  the  result  is  a  gas. 

Mr.  Berthollet  has  made  a  very  interesting  experiment,  The  liquid 
which  greatly  confirms  this.     The  liquid  in  question,  dis-  t^^^^j'^^ 
tilled  with  water  nt  a  temperature  of  S69  [113^  F.]  afforded  heat  gaf«  a 
him  a  gas,  that  had  the  smell  of  sulphuretted  hidrogen,  burn-  ^* 
ed  with  a  blue  flame,  detonated  briskly  with  oxigen  when 
fired,  and  combined  readily   with   water,  which  it  turned 
milky,  communicating  to  it  the  properties  of  sulphurous 
water.     After  this  gas  a  transparent  liqtior  came  oyer,  swim-  a  light  liquid, 
ming  on  water,  and  which,  as  it  evaporated  on  the  contact  of 
air,  precipitated  to  the  bottom,  or  disappeared  entirely,  Xeav 
ing  only  some  slight  traces  of  sulphur  on  the  water.     At  45^ 
{133^  the  extrication  of  giis  ceased,  and  a  liquid  heavier  than  aheayy  liquid, 
water  succeeded.     The  colour  and  consistency  of  this  liquid 
increased,  as  the  distillation  proceeded. 

On  stopping  the  process  when  the  temperature  had  been  and  a  solid  r©. 
kept  sometime   at  45®   [133®],   what  remains  in  the  retort '"'^* 
becomes  solid  by  cooling,   and  prismatic  cr)'stals  are  (Jistin- 
gpiished  in  the  mass.     If  a  sufficient  quantity'  of  sulphur  be 
not  melted  down  on  the  charcoal,   liquids  of  different  den-  When  thcstd  • 
sitieii  are  likewise  obtained  :    the  heaviest  condense  in  the  i^r?.!![r^  ^I'e 
receiver;  the  liijhter  do  not  condense,  till  they  reach  the  different  «!cn-- 
bottle,  where  they  rise  to  the  surface  of  the  water  ;    and  ^^^  obtained, 
la^ly  others,  carried  otf  by  the  ^ssw,  reach  the  pneumatic 
apl»aratus. 

It  is  evident,  that  the  eflicient  cause  of  these  different  mo-  These  modifi- 
difications,  depending   on   the  respective   qualities  of  the  *^1?5^*^  ®"'"*^ 
elements  that  combine,  is  the  difference  of  temperature,  temperature 
which  disengages  first  the  most  expansible  bodies.     This  is 
not  pt*cnliar  to  the  compound  of  sulphur  and  hidrogen  ;  and 
the  effect  is  the  mure  obvious,  the  greater  the  difference  in 
the  expansive  force  of  the  substances. 

The  sulphur  that  flows  into  the  adopter  duiilig  the  ope- The  sulphur 
ration  contains  a  certain  quantity  of  hidrogen,   which  gives  '!j*^  ^J^"^^  ^^ 
it  a  laminated  texture,  an  inferior  density,  and  in  particular  contains  hi- 
a  very  decided  smell  of  sulpliuretted  hidrogen^  a  small  quan-  **^*H{C", 

tity 
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tity  of  which  Mn  Berthollet  obtained  from  it  by  meant  of  i 

gentle  heat, 
but  no  char-        But  by  no  method  rould  he  discover   in  it  charcoal; 
<^^'-  though  \it  imagined  he  discerned  some  very  slight  tracciof 

nete  and  iron,  niangaoese  and  of  iron,  arising  from  the  charcoal,  orfrm 
The  tame  pro- the  sulphur  itself.  A  fact  long  known,  that  confirxni  the 
ducti  when  conclusions  of  Mr.  Berthollet,  is,  that  the  same  prodncti 
sulphmrets  are  ^^Y  ^  obtained  by  decompoung  hidrog^uretted  aolphurets 
decompoied     by  means  of  acids,  as  by  distilling  sulphur  over  charcoiJ, 

hv  acida 

namely,  sulphuretted  hidrogen  in  the  state  of  gas,  liquid 
hidroguretted  sulphur,  and   soHd  hidroguretted  sulphur; 
and  in  all  tliese  substances  there  is  no  charcoal. 
The  charcoal        On  examining  the  chai-coul   remaining    tn  the  ^pparttoi 
not  altered  in  nf^^r  having  been  long  exposed  to  the  heat,    Mr.  Berthollet 
but  cumbined  found  no  external  appearance  of  alteration.     It  retained  soU 
wiih  sulphur,  phur  iu  actual  combination,  which  heat  crould  not  separste, 
but  which  might  be  dissolved  by  an  alkali,  or  burned  by 
heating  in  contact  with  air.    The  charcoal  ia.  then  revy  light 
and  friable,  leaves  fine  black  traces  on   paper,    and  bumi 
with  difficulty.     Charcoal  therefore  can  combine  with  sul- 
phur ;    but  this  compound  assumes  neither  the  liquid  doc 
the  gaseous  state. 
Charcoal  con-       -A-lf  the  facts  adduced  by  Mr.   Berthollet  clearly  demon- 
tains  hidrogen;  stratethe  presence  of  hiilrogen  in  charcoal,  from  which  it  ii 
inseparable  by  any  heat  we  have  yet  been  able  to  produce* 
which  sulphur  If  sulphur  take  it  from  charcoal,  it  is  by  c^mbiiiiDg  its  che- 
aided  by  hear,  mi^^al  action  with  that  of  heat :    and  perhaps  this  may  be  a 
I  *   means  of  depnving  charcoal  entirely  of  hidrogen,  and  oU 

taining  it  in  a  state  of  purity,  so  as  to  describe  its  properties, 
which  from  this  observation  may  be  yet  unknown  to  us. 
The  whole  of       Mr.  Berthollet  hiis  remarkcnl  however,  that,  when  all  the 

the  chiifcoal     phenomena  already  describeil  have  taken  place,  if  the  tetn- 

may  be  made    '^  i  •      i  i  i 

to  disappear  3    perature  be  strongly  raised,  and  a   great  deal  of  sulpliur 

caused  to  pas«,  the  extrication  of  gooses  recommences,  sud 
the  charcoal  may  be  made  to  disappear  entirely.  On  stop- 
ping the  process  before  this  arrives,  pieces  of  charcoal  exhi- 
biting evident  marks  of  erosion  will  he  found  in  tlie  tube. 
The  little  li([uid  obtamed  in  this  second  ^tage  of  the  proces 
is  HO  volatile,  that  it  soon  reassumes  the  btute  of  gas.  Tl>^ 
sulphur  that  flows  into  the  adopter  contains  no  more  char- 
coal) 
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CqhI,  than  wlmt  pasiied  at  the  cotHmencement,  but  it  contains 
hiclrou;en.  An  experiment  made  on  a  «:^ramme  [15{  grs.]  of 
charcoal,  previously  heated  for  an  liour  in  a  furge  fire,  con- 
tinued five  or  six  hours,  and  produced  four  or  five  litres 
[or  wine  quarts]  of  ^as. 

This  ^as  reseioUled  sulphuretted  hidrogen  in  its  smell,  and  a  gsserui. 
mtlnner  of  burning,  solubility  in  water,  and  the  properties  ^^JJ^^"  jji^^ 
it   cH>iximunicated  to  water.     But  water  did   not  absorb  it  gen,  and  sul- 
completely  ;    and    the  product  of  its   combustion  rendered  ]^^^  ' 
Umewuter  considerably  turbid.     In  this  ^s  therefore,  ana- 
logous probably  to  that  which  Clemtintand  Desormes  term- 
ed gaseous   carburet   of  sulphur,  the  carbon  subjected  to 
the   experiment   is  found.      It  is    in  fact  a  triple   com- 
pduAd  of  carbon,  hidro>^en,  and  sulphur  ;    requires  for  its 
combustion  nearly   an  eciual   bulk  of  oxigen    '^bls  ;    and  at 
the  moment  of  taking  fire  has  its  volume  increased  at  least 
tenfold* 

With  respect  to  the  doubts,  that  may  arise  respecting  the_ 
natla^  of , the  precipitates  formed  in  limewater  in  these  expe- 
rimenta,  Mr.  Berthollet  gives  means  of  ascertaining,  whether 
they  be  owing  to  sulphurous  acid  "or  ciirbonic. 

Reflecting  on  the  complete  destruction  of  charcoal  by  the  Somchidiogea 
action  of  sulphur,  and  the  nature  of  tlie  products  it  furnishes,  essential  to 
we  are  tempted  to  believe,  that  charcoal  is  inseparable  from 
a  certain  quantity  of  hidrogen  ;    and  that,  at  a  high  tenipc- 
ratare,  the  sulphur  in  contact  with  it  occasions  a  new  order  of 
compounds,  which  assume  the  elastic  state. 

Bat  on  considering  the  quantity  of  gas  obtained,  and  the  The  sulphut 
property  sulphur  has  of  retaining  hidrogen  in  the  solid  state,  '°^  probably 
Mr.  Berthollet  8U6[>ected,  that  pos&ibly  the  sulphur  itself 
furnished  a  certaiu  quantity  of  the  gas.     To  verify  this  in-  Experiment*? 
g^nious  suggestion,  he  passed  sulplmr  throug^i  a  glass  tube,  ^^  P>^ve  this. 
coated,  and  brought  to  a  white  heat ;  adapted  to  it  a  tube, 
for  collecting  the  gas  ;    and  obtained  some  very  slight  indi« 
cations  of  sulphuretted  hidrogen.  • 

.On  the  dther  hand,  on   forming  metallic  sulphurets  in  p^^^j  ^j^^ ^^^y. 
•arthen  retorts,  after  taking  ad  possible  precautious  to  re-  mationuf  me* 
move  every  source  of  uncertainty,  hie  obtaineii  sufficient  sul-  **'»»<=  »^l?nu- 
phuretted  hidrogen  gas  to  precipitate  the  solution  of  lead, 
and  to  be  set  on  fire.     In  these  experiments  he  employed 

Vol.  XVI II.— Sept.  I&07,  E  iron 


50 


Aqueous  va- 
pour passed 
over  melted 
sulphur  takes 
up  hklrogetiy 
without  being 
decooposed. 


General  con- 
dusioQS. 


ACTION   OF  SULPHUR  ON   CHARCOAL. 

iron  prepared  expressly  for  the  purpose,  copper,  and  mer- 
cury.    The  last  metal  afforded  him  the  most. 

On  this  occasion  too  he  repeated  an  experiment  of  Pr.eit- 
ley*8,  who  produced  sulphuretted  iiidrogen  gas,  by  passing 
the  vapour  of  water  over  melted  sulphur  :  and  he  found, 
that  the  water  was  not  decomposed,  for  he  could  discover  no 
trace  of  sulphuric  acid  ;  it  only  served  therefore,  to  disengage 
the  sulphuretted  hidrog^n.  Many  other  facts  in  confimu- 
tion  of  these  experiments  might  be  adduced  if  necessary. 

From  the  experiments  of  Mr.  Berthollet  we  may  conclude: 

1.  That  charcoal  contains  hidrog^n,  which  the  most  in* 
tense  heat  we  can  produce  will  not  completely  expel. 

2.  That  sulphur  at  a  red  heat  acts  upon  hidrog^,  and 
forms  compounds  in  very  different  proportions,  on  windi 
their  properties  depend. 

3.  That  charcoal  deprived  of  hidrogen,  or  at  least  neady 
so,  forms  with  sulphur  a  solid  compound,  into  which  the 
sulphur  enters  in  a  small  proportion. 

4.  That  at  a  high  temperatnre  sulphur,  cnu-boo,  and  hi- 
drogen unite  into  a  compound,  which  assumes  the  state  of 
gas. 

5.  And  lastly,  that  sulphur  contains  hidrogen. 


Experiments 
by  Robiquet 
confirm  those 
of  Berthollet. 


Blot  supposes 
sulphur  to 
contain  hidro- 
gen. 


While  Mr.  A.  B.  Berthollet  was  examining  the  nature  of 
this  compound,  Mr.  Robiquet,  apothecary  to  the  hospital 
of  Val-de-grace,  was  likewise  making  experiments  on  it, 
at  the  suggestion  of  Mr.  Vauquelin,  to  whom  Mr.  Bertbol* 
let's  intentions  were  unknown.  These  led  to  similar  con- 
clusions ;  but  were  discontinued,  as  soon  as  Mr.  Vauqudin 
was  acquainted  with  the  labours  of  Mr.  Berthollet.  Mr. 
Vauquelin  had  likewise  given  a  tolerable  quantity  of  the 
Hquid  to  Mr,  Biot,  that  hemight>ascertain,  if  possible,  from 
its  refractive  power,  the  proportion  of  hidrogen  it  contains. 
We  may  add,  tlmt  Mr.  Biot  had  already  inferred  the  presence 
of  hidrogen  in  sulphur,  during  thecoursie  of  his  experiments 
on  refraction. 
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VIL 

Account  of  ike  MetaUurgic  Trealment  of  Pyriious  Copper  at 
the  Wines  of  Chessy  and  Sainbely  in  the  Department  of  the 
Rhone:  by  Mr,  GvEfiiyEAv*. 

JL  HIS  paper  contains  several  results  of  the  analysis  of  the  Products  of  th^ 
m^Uurgic  products  of  the  works  at  Chessy,  which  appear  t^ e'^c^  ^laul^ihe 
Vulculated  to  serve  as  bases  for  the  theory  of  smelting  copper  theory  of  smcl- 
pyrites,  and  particularly  to  show  the  effect  of  quartz  added  *i"f,''37if/' 
to  the  ore  in  this  operation.     The  fii^h  part  is  employed  in  di'eciofquarui 
deacribiog  those  chemical  operations,  that  afforded  new  re- 
sults ;  and  the.  remainder  in  deriving  from  those  results  the 
most  remarkable  consequences,  and  pointing  out  their  ap»- 
plicatioD. 

The  chemical  experiments  were  made  in  part  at  the  lar  in  concert  with 
boratory  of  the  School  of  Mining  of  Mont  Blanc,  under  the  ^ol^otils. 
inspection  of  Mr.  Hassenfratz,  and  partly  at  the  laboratory 
of  the  Council  of  Mines,  under  Mr.  Descotils. 

The  metallurgic  products  subjected  to  analysis  were  sco-  They  were  the 
riae  from  the  pyritous  copper,  taken  from  the  basin  of  the  o^r'^^and  ^/the 
fore  hearth  during  the  operation.     Of  these  there  are  two  matts. 
sorts,  one  ibrmed  during  the  fusion  of  the  roasted  ore,  the  chancten  oC 
other  during  that  of  the  roasted  matts.     The  first  sort  is  of  a  the  isi, 
tolerably  brilliant  metallic  gray  colour ;    exhibits  laminae* 
indicating  a  crystallization  ;  and  may  easily  be  confounded 
with  oertwn  ores  of  oxidulous  iron.     The  second  has  no  me-  of  *1^  ^^9 
tallic  lustre,  is  of  a  brown  colour,  and  of  a  fibrous  fracture. 
The  characters  common  to  both  are,  they  are  tolerably  com-  commoa  tm 
pact,  without  any  vitreous  appearance,  and  almost  without  ^^  * 
Uebfi ;  .attractable  by  the  magnet ;    melt  before  the  blow- 
pipe without  addition,  sometimes  emitting  a  slight  smell  of 
8iilphur»  and  with  borax  exhibiting  the  same  characters  as 
iron  ores;  yielding  iron  when  assayed  in  the  dry  way,  and 
sometimes  traces  of  copper  ;  and  forming  a  jelly  with  adds 
with  great  facility. 

The  following  is  a  general  description  of  the  mode  in  General  modf 
which  they  were  analysed.     After  they  were  powdered,  they     *°  '*"* 

V  AbrUlged  from  tlia  Journal  des  BiTuies,  Oct.  I8O69  Vol.foc^  p.  iASr. 
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were  treated  with  concentrated  muriatic  acid,  mixed  witti 
a  Rttle  nitric  acid.  With  this  they  formed  a  tolerably  te- 
nacious jelly,  which  was  diluted  by  adding  water,  ^and  boil- 
ing it.  Tlieinsoluble  part,  become  very  white,  was  sepa- 
rated, dried,  weiglied,  and  then  heated  red  hot,  to  expel  tbe 
sulphur.  The  residuum  had  all  the  characters  of  silex. 
The  muriatic  solution  contained  no  sulphuric  aciiL  Tt 
this  ammonia  was  added  in  excess,  which  gare  iudicatiooi 
of  copper  and  dissolved  the  zinc  The  precipitated  oxide  of 
iron  was  treated  while  wet  with  a  solution  of  caastic  potaifa, 
to  separate  the  alumine.  Into  the  ammoniacal  liquor  cm- 
late  of  ammonia  was  poured,  to  separafft  the  lime :  after 
which  an  excess  of  sulphuric  acid  was  added,  in  order  to  pnk 
cipitate  the  copper  by  a  slip  of  iron.  By  a  large  quantity 
of  ammonia  the  zinc  was  separated  from  the' iron  intro* 
duced  ;  and  the  proportion  of  this  metal  was  determined 
by  converting  it  into  a  prussiate. 

The  first  precipitate  of  oxide  of  iron  was  examined  tneir, 
in  the  hope  of  finding  in  it  portions  of  copper  and  of  liipe, 
which  might  have  escaped  the  first  operations.  The  sol- 
phur,  copper,  and  zinc,  were  examined  by  separate  ezpern 
ments. 

From  100  parts  of  the  sconce  of  the  roasted  ore  wereob* 
tained  silex  31,  red  oxide  of  iron  75,  metallic  ziae  ^  Be* 
side  which  there  were  some  indications  of  copper  and  sul- 
phur, and  an  atom  of  lime. 

From   100  parts  of  the  scorise  of  the  roasted  matt  were 
obtained  silex  22,  red  oxide  of  iron  90,  lime  3»  sulphur  3; 
beside  a  trace  of  copper  and  of  zinc. 
Asny  gave  50      The  assay  in  the  dry  way,  with  Guyton^s  flux,  gave  50 
per  cent  of  irou. 

The  iron  in  these  scoria?  is  very  little  oxided,  for  the  weigbt 
of  all  the  products  of  the  analysis  exceeds  tliat  of  the  sub- 
stance employed,  and  ammonia^precipitates  the   muriatic 
solutions  of  a  green  colour*.     It  is  observable  too,  that  the 
■second  kind  of  sconce  contained  much  more  iron  thanthefirst 

Some 


Compornent 
parts  of  the 
scoriK  No.  1. 


No.  2. 


of  iron. 

The  iroa 

slightly 

oxided. 


State^f  the  *TIic  stat3  of  the  iron  in  this  combination  appears  to  me  very  doubt- 

iron  doubUuI.   [^\  .    f^r^   jf  ^^  consider  it  ns»  black  oxide,  that  is  with  27  per  cent  of 

oxigon,  it  is  not  easy  to  explain  the  effervescence^  that  the  powdered 

scoric 
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Some  time  afterward  Mr.  Gueniveau  examined  a  speci-  Another  spc- 
Tien  of  scoriae  of  the  first  kind,  obtained  in  like  manner  from  anTlysid^for^* 
iie  fusion  of  the  ore,  which  was  in  the  colleclion  of  the  Coun-  manganese 
;U  of  Mines.     His  prinoipal  objects  were  to  ascertain  whe-  ^f  ^^\^*** 
;her  it  contained  manganese,  and  whether  the  insoluble  rt- 
liduum   had  a  mixture  of  sulphate  of  barytes  :    but  as  the 
sompooent  parts  of  this  specimen  differed  from  those  of  the 
r«nner,  he  gives  the  following  account  of  his  analysis. 

He  treated  5  gram.  [77gr8.]  of  the  scorife,  thoroughly  pul-  Analysis. 
rerised,  with  ten  of  caustic  potash,  in  a  silver  crucible.     The 
fusion  was  compile  ;    and   on  its  being  suffered  to  grow 
cold,   and  a     large    quantity  of   water   being    added.  Ho 
green  colour  appeared,  which  evinced,  that  no  manganese  No  manganese, 
was  present. 

Another  portioa  he  treated  with  concentrated  mnnatic  Examined  for 
arid  mixed  with  a  little  nitric,  to  detect  the  alkalis.  Having  *^*****' 
separated  the  insoluble  residuum,  he  treated  the  solution  with 
ammonia,  which  separated  a  p^rt  of  the  earths  and  metals. 
The  copper  and  zinc  dissolved  were -then  precipitated  by 
sulphuretted  hidrogen ;  the  excess  of  this  gas  was  expelled 
by  ebullition;  the  lime  was  thrown  down  by  oxalate  of  am- 
monia ;  and  the  liquor  was  evaporated  to  dryness.  The  am- 
moniacal  salts  were  then  driven  off  by  bringing  the  residuum 
to  a  red  haat  in  a  platina  crucible,  and  a  pretty  considerable 
quantity  of  fixed  salts  remained.  Having  dissolved  these  in 
a  very  small  quantity  of  water,  he  added  to  tlie  solution  mu- 
riate of  platiua,  which  occasioned  no  precipitate ;  and  en- 
deavoured, but  in  vain,  to  obtain  crystals  by  cautious  eva- 
poration and  cooling;  which  convinced  him,  that  neither  Neither  potash 
potash  nor  soda  was  present.  "°'  *^*' 

By  various  trials  he  found,  that  the  fixed  residuum  con-  Barytes  ai«l 
listed  of  the  muriates  of  barj'tes  and  magnesia*  magnesia. 

Lead  too  was  ^i  object  of  his  particular  research  ;  but  he  ^^  i^^^ 
poul4  not  discover  an  atom*. 

ccorix  make  with  sulphuric  acid  a  little  concent rate<^,  and  with  dilute 
muriatic  acid ;  an  effervescence  owing  to  the  decomposition  of  water, 
since  the  gas  has  the  cmell  of  hidrogen  set  iree  by  iron.  The  same  phe- 
nomenon has  been  observed  in  scoria;  from  sparry  iron  ores,  which  were 
tiot  ittractable  by  the  ma);net,  and  contained  a  great  deal  of  manganese, 
and  but  little  iron. 

From 


54  SMELTING  OF  CUPREOUS  PYRITES. 

From  these  data  Mr.  Gueniveeu  undertook  a  complete 
analysis  of  this  specimen  of  the  scorice  of  Chessy. 
Its  external  Its  external  characters  ivere  the  same  as  those  of  the  scoric 

charactcre.       j^^^  j^     jr^g  specific  gravity  was  3 '6 1.     Assayed  with  hom 
Assay.  j^  ^^^  2^  p^^.  ^^^^  ^^  Wouy  without  any  ugns  of  copper. 

Analysis.  five  grammes,  well  powdered,  were  treoted  with  cooceD- 

Treatcd  with    trated  muriatic  acid,  mixed  with  a  little  nitric.     The  vbole 
concentrated  »        i  .  •  n  ^       i  •  ••    • 

muriatic  acid,  coa<^uIated  into  a  jelly.     On  this  water  was  poured,  it  m 

and  a  little  ni-  boiled,  and  fresh  acid  was  added  ;  by  which  meuis  a  fwy 
white  rei^iduum  was  obtained.  The  decanted  liqoors  wert 
mixed^  and  evaporated  to  dryness,  in  order  to  separate  the 
silcx  completely  from  the  muriatic  acid.  Water  beiii|padi]« 
ed,  and  filtered,  a  residuum  was  collected,  which  cootsinfd 
no  sulphur,  and  weighed  1*75  gr.  after  having  been  exposed 
to  a  red  heat.  This  was  fused  with  very  pure  caustic  potash; 
and  the  whole  of  the  compound  being  soluble  in  muiistic 

Residuum       acid,  Mr.  Guenivetiu  inferred,  that  the  residuum  was  veiy 

puresilex.       pure  silex,  without  any  mixture  of  sulphate  of  barytei. 

Muriatic  solu-      The  muriatic  solution  gave  with  sulphuric  arid  a  predpi- 

^"Jilhl*^-"^"  *^*«  <^^'  ^'i>^  «'■•  ^^  sulpliate  of  barj-tes,  with  which  heSMfN 

phuric  acid,     taine<l  no  sulphate  oflime  was  mixed,  and  which  was  heated 

red  hot  before  it  was  wei<^hed.   The  same  solution  was  treat- 

and  hidrosul-    ^  ^j^.]^  Iiiilrobulpburet  of  ammonia,  which  precipitated  the 

phurei  of  am-  ,  ,     .       •         ^       -       •         ^    ^'       i-  T 

nionia.  metals  and  aluuiine,  leaving  in  solution  Ume  aud  magnesit. 

The  sulphurcts  were  roasted,  and  afterward  dissolvjcd  by 

jiitro^nmriulic  acid  :  and  lastly,  the  sulphur  and  sulphuret- 

ted  hi<lro^en  were  separated   from   the  prece<Ung  liqoor. 

He  had  then  two  solutions;  one,  A,  containing  lime  and 

magncbia;   the  other,    B,  containing  the  metals  and  ala* 

Uiiue, 

Lime  thrown  From  the  solution  A  the  lime  was  thrown  down  by  oxalate 
clown  by  oxa-  of  uuimoiiia;  and  the  precipitate,  being  strongly  calcined, 
lat^e  of  ammo- j^  j^  01 3  gr.  of  caustic  lime.  The  magnesia,  which  re- 
and  mapncsia  niained,  was  precipitated  by  potash;  and,  after  being  cal- 
by  potash.        cincd,  weii;hed  0*1  gr, 

Iran  and  ahi-  The  solution  B  was  treated  by  ammonia,  an  excess  of 
mine  prccipi-  which  dissolved  the  zinc  and  copper.  The  oxide  of  ir<Ki 
monia,'and  se-  J^^d  the  ulumine,  which  fejl  down  together,  were  separated 

pamted  by  pot-  jjy  liquid  caustic  potash,  assisted  bv  heat.  The  r^  oxide 
ash  y       *  •  » 

of  iron  afler  calcination  weighed  2^30  gr. ;  and  the  alumine, 

after 
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after  exposure  to  a  red  heat,  0.21  gr.  As  the  ammouiacal 
solution  of  copper,  aud  zinc  had  a  very  slight  blue  colour,  it 
did  not  appear  necessary,  to  separate  the  few  atoms  of  cop- 
per:  -so  the  whole  was  precipitated  together  by  carbonate  of  ^^PP*'  *"^ 

1  •       1   1  1    •!•        1  fr«i     "      1  1    •       «mc  by  carbon- 

potash,  assisted  by  a  boiimg  heat.      1  he  carbonate,  being  ate  of  potash. 

calcined,  gave  0*17  gi*-  of  zinc  mixed  with  a  very  small 
quantity  of  copper.  The  quantity  of  copper  and  zinc  was 
ascertained  likewise  by  separating  them  from  the  iron  by 
■sulphuretted  hidrogeu,and  it  did  not  differ  perceptibly  from 
this. 

One  hundr/ed, parts  of  these  scoris  gave  therefore  silex  35,  Component 
faar^tes,  pj|>t  aulpliurated,  12,  alumine  4,  lime  3,  magnesia  2,  pa'^  of 'corra 
red  oxide  of  iron  46,  oxide  of  zinc  3,  beside  some  traces  of 
<x)pper>aud  of  sulphur. 

Thiti  apecimen  contained  much  less  iron  than  No.  1,  which  ^ess  iion  thai 
was  fomiad  under  the  same  circumstances :  but  the  differ-  No.  1. 
ence  will  not  appear  surprising  to  those,  who  know  how 
much  the  proportions  of  the  gangue,  and  foreign  matter 
added  to  the  ore,  vary  in. different  smeltings.  The  follow- 
ing are  the  mo^t  important  consequences  deducible  from 
these  analyses. 

1.  Tlie  predominant  parts  of  the  scoriae  of  the  pyritous  General  infer- 
copper  of  Chessy  are  oxide  of  iron  and  silex,  the  rest  being  cnces* 
variable,  and  in  small  proportion. 

2.  The  combination  of  the  silex  with  the  oxide  of  iron  is 
effected  in  the  furnaces  in  which  the  ore  is  smelted. 

3.  The  presence  of  bar}'tes,  not  sulphurated,  announces, 
tliat  the  sulphate  of  barytes,  which  made  part  of  the  gangue, 
is  decomposed.  No  doubt  it  had  been  converted  into  a  sul- 
phurety  the  sulphur  of  which -was  taken  up  by  the  iron  or 
copper,  and  the  free  barytes  remained  in  the  scoriae. 

4.  The  scorite  arising  from  the  smelting  of  the  copper  py- 
rites and  matts  may  be  considered  as  iron  ores,  since  they 
yield  a  considerable  quantity  of  iron  when  assayed. 

The  application  of  chemistry  to  the  art  of  treating  ores,  chemiatrr  th 
observes  Mr.  Gueuiveau,  is  considered  by  all  metallurgists  means  of  ex- 
as  one  of  tjie  most  certain  means  of  elucidating  its  ^P^"^- fu  i!i^f  wS^ 
tions,  and  consequently  improving  its  processes :  and  ac-  cesses, 
cordingly  he  relates  in  a  ^^w  words  the  principal  parts  of 
the  metallurgic  treatment  of  the  pyritous  copper  of  Ghessy, 

from 
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from  the  account  ^iven  by  Messrs.  Lemaire  and  Booesncl, 

in  order  to  render  more  perspicuoas  the  comparison  between 

the  rlieiniral  and  metallurf^cal  results. 
Treatment  of       fhe  greater  part,  of  the  ore  wrought  at  Chessy  is  vny 
Chessy,  which  poor  in  copper.     It  is  a  mixture  of  sulphuretted  iron,  &uW 
isTcrypoor.     phurettcd  zinc,   pyritous  copper,  and  a   small  portion  of 

earthy  substances,  as  quartz  and  sulphate  of  bar^'tes.    Tk 
Pminded,roast-  ore  after  pounding  is  roasted  by  a  very  economical  pmces^ 

Dri'th"thradHi-  ^^^^^^  saves  the  greater  part  of  the  sulphnr  contained  in  iL 
tionof  scoiix.  It  is  then  smelted,  with  the  addition  of  scoriee  from  pre- 
ceding smeltings,  and  quartz  broken  to  pieces,  the  propor* 
tion  of  which  varies  from  seven  to  ten  hundredths  ci  the 
weight  of  the  ore.  '  -' 

This  smelting  affords  two  products ;  the  scoriie,  of  wfaidi 
Matts  roasted  Analyses  have  been  given,  Nos.  1  and  3  ;  and  matts*  or  sol* 
repeatedly,  phurcts  of  iron  and  copper.  These  matts  are  rr«sted  sere* 
with  scoriie  ™'  times,  and  rcsmeltcd  with  scoriae  and  quartz,  hut  in  less 
aad  quartz,  proportions  than  at  fi  st.  By  these  operations  are  ohtsiiicd 
black  copper,  matts  rich  in  copper,  and  the  scoriv  analysed 
No.  2.     In  all  these  fusions  no  oxide  of  iron  is  reduced*. 

Tie 


•  Most  of  the  ores  and  products  of  the  smelting  hare  been  subjfctd 
to  analysis,  and  assayed  in  the  dry  >vay.  The  foUuwing  are  suroe  wf  the 
results.  f-  '      ' 

Analysis  of  the      •j'jj^  p^^^^  ^^^^  called  at  Chswy  meagre  ore,  is  se;jaiaied  from  wii-t 
*  they  call  the  yellow  ore,  which  is  nmch  more  rich^  aiid  is  i^usl.^  ac^ 

smelted  separately.  The  pf)or  alone  is  considered  here.  The  crude  ore 
roasted  by  itsidf,  or  in  the  grent,  mo<t  ffiqucntly  yic»lrt>  no  copper  on 
asi;aying.  Once  wtih  four  partj  of  bijck  flux  Mr.  Gueiiivcau  obtained 
from  it  l.^  per  cent  of  tolerably  pure  copper.  By  chciiiic«ii  ifcnui>st9  li 
never  afforded  him  more  than  4  or  6  per  cent  of  copper;  but  it  cou- 
tained  from  c6  to  55  of  iion,  according  as  it  was  mixed  with  tbe  gangue, 
or  nio'e  or  le»s  roasted.^  The  mean  of  the  iron  may  be  estimated  at  40 
pvr  cent. 
*    •  The  matts  obtained  from  the  first  smelting  of  the  ore  amount  to  seven 

hiiridred'hs  of  its  weight.  They  contain  about  Qb  parts  of  sulphur,  40 
of  meiallic  iron,  and  from  x'5  to  27  of  C(>p;>er.  It  is  of  imi»ortance  to 
observe,  that  of  45  parts  of  iron  inrroduced  u\lo  the  furnace  not  above 
^  or  4  remain  in  the  matt  utter  the  fiiSt  fusion.  The  vrlulc  of  the  hoc 
is  volatilised  m  tbi-;  operdion. 

Black  copper        f^^g  matts  are  roasted  ajul  resmclted,  and  the  products  are  black  co;>- 

and  rich  matts,  .-.in  r  n-  »    •  . 

per,  cont«immg  1  or  ii  ^er  cent  of  mciallic  u-^/nj  and  rich  xpatts  con- 

talnios 
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'he  mixture  of  qnartz  with  the  ore  deserves  particular  '^^^  "'®  ^ 
^e  for  its  importance.     Many  triaU  have  been  made  to  ii^i^ 
Jier  earthy  substances  in  its  stead,  but  thev  were  with- 
^cess ;  nud  if  a  vein  of  quartz  had  not  been  discovered 
Vneighbourhood,  the  working  of  this  poor  bre  mu|t 
P  ^en  given  up. 

-  Of  the  component  parts  of  the  ore,  the  sulphur  is  sepa-  '^^^  sulphur 
rated  in  great  part  by  roasting,  and  the  zinc  sublimes  at  the  ruasTing  and 
first  smeltiiis":  but  the  iron,  the  proportion  of  which  in  the  ^|^«^»nc  «ubi 
metallic  state  amounts  to  at  least  40  per  cent  of  the  mass 
lo  be  fused.  Is  unquestionably  the  most  embarrassing  for  its  troublssom^ 
qtiantity,  and  because  by  being  reduced  it  choaks  up  the 
furnace,  and  stops  tlie  operation.     The  intention  of  adding 
quartz  is  to  carry  the  iron  out  of  the  furnace.     In  fact  the  ^\^  ^'^'^^p  coai- 
analyses  above  given  show,  that  a  combination  takes  place  ^iicx. 
between  the  silex  and  oxide  of  iron;  and  that  this  homoge- 
neous compound  becomes  sufficiently  fluid  in  the  heat  of  the 
furnace,  to  allow  the  copper  and  the  matts  to  separate  from 
the  mere  difference  of  specific  gravity;  so  that  itself  can  be 
taken  off  the  basin  of  the  fore  hearth  dpring  the  fusion. 

The  affinity  between  the  parts  of  this  compound  must  be  Tlieir  aflRnity 
pretty  strong,  to  prevent  tlie  reduction  of  the  oxide  of  iron,         /**'*• 
and  to  enable  it  to  yield  its  sulphur  to  the  copper,  which 
does  not  happen  but  through  some  particular  circumstance, 
as  in  this  case  the  presence  of  silex.     It  is  an  established  Iron  here 
fact  in  metallurgy',  that  iron  takes  sulphur  from  <^opP^r :  J^^^^pp  "^  f^^^ 
here  on  the  contrary  the  iron  yields  the  sulphur  to  the  cop-  a  double  afli- 
per<  while  itself  unites  with  a  compound  in  which  it  is  al-  "''^* 
ready  abundant  to  form  the  scoriae*,  and  does  not  appear  in 

tlie 

tulning  about  SI  part^  sulphur,  66  copper,  and  8  metallic  iron.  •  It  ap- 
pi>ars  from  various  calculations,  that  not  above  a  hundredth  of  the  iruu 
jn  the  roasted  ore  remains  in  these'  two  products,  while  they  contain 
nearly  half  of  the  copper,  tha{  was  in  such  small  proportion. 

The  iron  therefore  lias  been  separated  and  carried  off  in  the  scoriae.  Iron  carried  off 
since  no  other  product  retains  any  considerable  quantity.  in  thescoriis. 

The  sublimed  matter,  or  cadmia  of  the  furnaces,  is  nothing  but  oxide  Zinc, 
of  zinc  with  some  slight  traces  of  copper,  and  free  from  iron- 

•  Beside  the  quartz  and  scorix  presumctl  to  retain  copper,  scoria  from 
the  smc. ting  of  the  ore,  conuiningaboutO'OC  of  oxideofirouviily(unalysli 

X  No. 
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the  rich  matts,  except  in  quantity  sufficient  as  it  werr  to 

complete  the  saturation  of  the  sulphur. 
A  sman  quan-      The  process  adopted  at  Chessy  is  as  remarkable  for  tlie 
mrscted^from  ^'^^^  ^^  which  it  accompliohto  its  object,  as  for  the  sis- 
a  large  portion  plicity  of  the  agents  it  employs.     From  a  feirogiDOiis  ibmi 
•r  iroa,  containing  only  4  or  5  per  cent  of  copper,  more  than  hslf 

this  is  obtained ;  a  result,  that  theory  could  acarody  hsre 

predicted,  since  it  can  hardly  render  it  conceivable. 
OzidRof  iron       fo  ascertain  how  ftir  OTide  of  iron  ia  capable  of  direct 

Gombined  di»  ... 

nxtly  with  si-  combination  with  silex,  Mr.  Gnentveau  intimaftely  wnd 
'^'  some  red  oxide  with  powdered  quartz;  put  the  mixtaveinlo 

a  crucible  lined  with  a  thin  stratum  of  levigated  quarts;  and 
exposed  it  to  a  forge  fire  equal  to  the.heat  of  the  furatGe. 
Forms  a  g1as%  The  first  trials  produced  only  glasses  more  or  less  opske 
and  coloured ;  but  at  length  he  formed  a  compact  com- 
pound of  a  metallic  as|)ect,  exhibiting  laminae  indicatifcof 
crystallization,  and  in  fact  perfectly  similar  to  the  scorie. 
The  coating  of  the  crucible  was  attacked,  but  the  craciUe 
was  not  melted.     When  the  si  lex  was  c^ual  or  superior  in 
unless  the  iron  weight  to  the  oxide,  the  product  was  vitreous ;  when  it  wsi 
j^l^  only  a  third,  fourth,  or  sixth  of  the  mass,  it  was  compact  sad 

metallic. 
The  operation      He  likewise  attempted  to  produce  in  a  crucible  the  tame 
imalTway!^  *  effects  as  took  place  in  the  furnaces  of  Chessj*.     Accord- 
ingly he  mixed  witli  great  care  some  of  the  rich  copper  py- 
ritCH,  as  well  roasted  as  possible,  with  14  hundredths  of  its 
weight  of  pure  stlex,  made  it  into  a  paste  with  olive  oil,  and 
put  it  into  a  crucii>lc  not  lined.     On  heating  it  ab  in  a  com- 
mon assay,  a  portion  of  red  copper  and  some  grains  were 
obtained.    Some  matts  were  distinguishable,  but  the  greater 
part  of  the  substance  covering  the  copper  had  precisely  tlw 
appearance  of  the  scoria  of  Chessy, 
Why  does  not      Perhaps  it  may  be  asked  whv  in  iron  furnaces,  where  an 
ox"e" T'^      ore  mixed  with  quartz  is  frequently  smelted,  the  same  com- 
in  iron  fur-     bination  between  the  silex  and  iron  is  not  formed  ?    For  this 
'***^**'  several  causes  may  be  assigned^iacting  either  sejuirately  or 

No.  1),  are  added  to  the  roasted  matty;  and  the  scorix  issuing  from  the 
furnace  during  this  operation  contaiu  three  fourths  of  their  weight  (aoi- 
lysis  No.  2}, 

conjointly. 
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conjointly.  In  the  first  place  no  doubt  the  hi^rh  temperature  Owing  to  the 
of  these  iiinmces,  and  the  long  time  the  ore  is  kept  in  them,  ^^^^  le^'^h'of 
niust  be  reckoned*;  neither  must  we  omit  the  presence  of  the  operaition, 
earths  and  metallic  oxides,  the  action  of  which  on  the  silex  *f  otli^^sni^ 
may  counterbalance  that  of  the  oxide  of  iron.     To  confirm  stances. 
this  opinion,  Mr.  Gueniveau  took  an  artificial  compound  of 
silex  and  iron,  added  ^  its  weight  of  very  pure  white  marble, 
made  the  mixture  into  a  paste  with  olive  oil,  and  placed  it 
in  a  crucible  lined  with  charcoal  powder.     A  button  of  iron 
•and  a  few  grains  were  obtained ;  and  the  scoriee  were  an 
opake  glass,  of  a  light  green  colour,  that  did  not  contain  a  - . 
fifth  of  the  iron.     An  analysis  of  the  scoria  of  the  high  fur-  mine/  and 
nace  shows,  that  the  separation  of  the  iron  is  much  more  ""^ganete, 
complete,  when  lime,  alumine,  and  oxide  of  manganese  are  separation  of 
found  in  due  proportion  with  the  silex.  ^^  «*^* 

The  presence  of  other  earths  beside  silex,  which  is  advan-  These  earths* 

.tas^eous  in  iron  furnaces,  because  they  facilitate  the  reduc-  f!?!f"i*£^*'* 
^  •^  ^  ^  'f  in  one  casc^ 

tioii  of  this  metal,  is  for  the  same  reason  prejudicial  in  prejudicial  ia 
furnaces  for  smelting  cupreous  pyrites.  In  these  furnaces  ^*  oih^' 
opposite  effects  are  endeavoured  to  be  produced  on  the  iron : 
the  object  being  to  reduce  the  oxide  of  the  metal  in  the  for- 
mer ;  while  in  the  latter  it  is  to  prevent  this  reduction,  and 
at  the  same  time  to  promote  the  reduction  of  the  copper. 
The  means  employed  by  the  metallurgist  to  effect  these 
opposite  purposes  merit  the  attention  of  the  man  of  science. 

The  scorito-produced  in  the  smelting  works  of  copper  py-  The  scoria 

rites  resemble  iron  ores,  not  only  in  their  aspect  and  mao^-  more  rich  in 

*   .        ,  1      4.    •!•  •  t       til  .  •  *       ironihanmany 

netic  properties,  but  in  the  facility  with  which  they  yield  a  iron  ores. 

veiy  considerable  quantity  of  iron  when  assayed.     It  may 

be  reckoned,  that  the  mean  produce  of  the  assay  would  be 

at  leasrt  40  per  cent ;  a  quantity  superior  to  that  of  many 

bog  iron  ores,  which  are  notwithstanding  wrought  with  ad« 

vantage. 

To  ascertain  how  far  these  scoriae  are  capable  of  being  Examined 

wroudit  for  iron  in  the  high  furnace,  they  were  treated  with  ^***J  *  ^*®^  ^ 

.  .  workinc  then* 

25  per  cent  of  carbonate  of  lime,  and  a  well  united  button 

was  obtained,  equivalent  to  two  thirds  of  the  iron  it  cou* 

taiued. 

*  This  is  an  opinion  long  held  hj  Mr.  ihtsscnfratz. 

Mr. 
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May  be  imclt-      ]Vf  r.  Gueniveau  thinks  therefore,  that  they  may  be  smelted 
like  the  bo»  iron  ores  with  an  arppllaceous  carboniite  nt 
iime;  and  thoui^h  the  iron  produced  might  not  be  of  prime 
quality,  it  would  answer  for  several  purposes.     This  most 
•     &pi>ear  an  object  of  considerable  importance  to  those,  vho 
have  seen  the  vast  quantities  of  scoriae  near  the  works.  The 
only  operations  required  are  poundinp^  and  smelting;  and 
the  smelting  would  not  be  very  expensive,  if  cpke'Coald  be 
employed,  as  is  done  at  Chessy  for  the  copper,  where  the 
whole  process  is  conducted  in  a  very  tatelligent  and  econo- 
mical manner. 
Silex  acts  che-     The  observations  and  eYperiments  h€*re  g^iven  not  only 
nucaliy  in  this  j^^j  ^^  ^^  consider  silex,  or  quartz,  as  a  metallurgic  agent, 

capable  of  separating  iron  in  a  state  of  combination  from 
copper,  which  it  allows  to  melt  alone  or  mixed  with  sulphor, 
when  assisted  by  the  high  temperature  of  the  furnace;  but 
which  eluct-     serves  to  explain  many  passages  in  treatises  on  metallurgr. 
things"thaf  oc-  '^^^^  works  offer  nothing  precise  resi>ecting  the  manner,  io 
cur  in  mcta!-   which  substances  mixed  or  combined  io  preaact  on  one  ano- 
lurgic  works,    ^j^^^.^  ^^^  allow  the  separation  of  the  metal,  which  we  seek 
to  obtain.     The  same  facts  teach  ns  why  various  kinds  of 
scoriee  are  mixed  with  the  ores  or  matts  under  difierent  ctr« 
cumstances:  some  being  employed  as  fluxes  of  the  gangues; 
others  only  to  give  fluidity  to  the  whole  mass,  and  produce 
a  kind  of  solution,  vhich  facilitates  their  reciprocal  action; 
and  olhers  act  as  a  medium  to  separate  the  iron,  when  thej 
are  not  already  saturated  with  it.     At  Chessy  the  scone  of 
the  ore  perform  this  office  in  the  smelting  of  the  matta,  as 
has  been  said.     Tlie  genera!  opinion  of  metallurgists  there- 
fore, who  consider  the  addition  of  earthy  substances  to  ores 
as  serving  merely  to  form  fusible  compounds  with'  their 
gangues,  without  paying  any  attention  to  the  action  they 
exert  on    metallic  oxides,   requires  modification  in  mapy 
cases. 
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Description  of  the  Valve  Siphon  of  the  late  Mr.  Ami  A  rg  a  kd> 
Inventor  of  the  Lamps  with  a  Double  Current  ofAir^» 

-DL  II IS  improvement,  tliout^h   simple,  is  ingenious,   and  Description  off 

pcirticularly  adapted  to  large  siphons,  that  require  to  be  re-  *  ^'^^^  siphoa, 

moved  from  one  vessel  to  another.     A  valve,  as  E,  or  H, 

pi.  II,  fig.  1,  is  applied  to  the  foot  of  the  shorter  or  ascending 

lei;  of  a  siphon  A  B,  B  C,  at  the  other  foot  of  which  a  step 

cock  F  is  placed.     The  cuck   being  open,  and  the  foot  E 

immersed  in  any  liquid  in  a  vessel  I  K,  by  moving  the  leg 

E  perpendicularly  downward  and  upward,  the  liquid  Vi\\\ 

gradually  ascend  through  the  valve  E,  till  it  runs  out  at  the 

point  L.     The  pressure  of  the  air  on  the  surface  I  will  then 

be  sufficient,  to  force  the  liquid  through  the  valve  £^  as    ' 

long  as  this  remains  beneath  it;  and  thus  it  will  continue  to 

act  as  a  common  siphon,  and  the  vessel  will  be  emptied, 

unless  supplied  from  some  reservoir,  as  N. 

As  soon  as  the  siphon  is  filled,  and  begins  to  discharge  Conveniently 
the  liquid  at  L ;  or  at  any  period  while  it  continues  tull ;  if  removable, 
the  cock  F  be  turned  hO  as  to  stop  it,  it  may  be  very  safely 
and  conveniently  removed  to  any  other  vessel ;  as  the  cock 
will  prevent  the  liquid  from  running  out  at  one  end,  and  the 
valv'^  at  the  other :  and  the  moment  the  extremity  £  is  im- 
mersed in  the  liquid  in  another  vessel,  and  the  stop  cock  F 
turned,  it  will  act  again  as  before. 

The  siphon  may  be  filled  in   this  way  in  a  clear  liquid,  ModeoffilUnf 
and  then  removed  into  a  vessel  of  the  same  kind  of  liquid,  T^Ki'^^th 
that  has  a  s^iment  at  bottom,  which  would  be  disturbed  by  diment  of  li- 
moving  it  up  aiid  down.     This  however  may  not  always  be  ^"**^* 
convenient :  Mr.  Argand  therefore  makes  an  aperture  with* 
k  short  perpendicular  tube  O  in  the  horizontal  branch  B  B, 
through  which,  by  means  of  a  funnel,  D,  the  siphon  may  be 
filled,  while  the  cock  F  is  shut;  so  that  it  may  be  inserted 
into  the  liquid,  and  made  to  act  without  disturbing  it*  M^bea 

•  Soniiijii*i  Biblio-hi^qiie  rhysico-^conoroique^  Nov,  180C,  p.  117. 

the 
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the  si[>1^on  18  thus  filled,  or  when  the   fumiel  D  is  not  rei 
quired,  the  aperture  at  O  is  dowd  bj  the  stopple  G. 
^fade  to  take        For  the  coDvcnience  of  cnrryiii|^  the  BrpKon*  as  veil  as  for 
u>  pieces.  packing;  it  up,  or  cleaning  it«  th^  horizontal  vid  perpendicu- 

lar branches  are  made  to  take  a»iuider  at  the  joints  M  M. 
Tlie  nozzle  L  iB.likewise  made  Co  lake  off,  as  it  ia  fioi|aentlr 
more  conveuieut  for  the  flaid  to  be  diaim  off  pic^ai£« 
cularly.  -.^^^^  / 
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D}scrtption  of  a  new  Imfntmeiti  fiff  proving  the  Sirengfh  0/ 
Gunpowder  i  by  Mr.  RcQlllESy  Ki^r  of  the  central  DrfU 
o/ArtiUeiy*. 

Defcctscf  the  JL  HE  old  toothed  wheel  instrnintet  for  trying  po«<jer  is 

atrument?        obviously  defective,  as  tho  fiicCioD  of  the  spring  blunts  and 

rounds  the  ed^es  of  the  teeth;  th^p  spring,  being  necessarily 

strong,  and  always  in  a  state  of  tension,  lo:£e^  in  time  iti 

strength  and  elasticity :  and  the  wlieel,  which  is  too  macli 

confined  in  its  inovfix&^nts,  is  exposed  to  irregular  degrees  of 

friction,  which  likewise  vary  according  as  the  instrumeDt  ii 

A  weiglit  here  kept  clean,  or  suilcred  to  gprow  rusty.     To  obviate  these  de* 

cmp  o)  fects  Mr.  Ke^nier  has  recourse  to  a  weight ;  and  the  follow* 

ing  is  a  description  of  the  mode  in  which  he  applies  it. 
Decriptlon  of       A,  plate  II,  ii^.  'J,  is  a  itock  of  walnut  wood,  about  i 
thciniirumeiit.  Jnches  lung,  with  a  plate  of  copper  let  into  it,  to  support  the 
mechauisui. 

B,  a  small  copper  mortari  to  ho)d  the  powder  to  be  tried, 
with  a  pan  for  tiring  it. 

C,  u  brass  wheel,  grooved  like  the  wheel  of  a  pulley,  with 
tliirty  ratchet  teeth  oa  its  circumference.  To  this  wheel  ii 
fixed  a  projecting  piece,  or  obturator,  accurately  covering  the 
mouth  of  the  small  mortar,  B. 

D,  a  forked  support,  in  which  the  wheel  C  plays  freely  on 
its  axis. 

E,  a  spring  pallet,  acting  as  a  click,  to  stop  the  wheel  at 
the  point  to  which  the  strength  of  the  |x>wder  carries  it. 

•  Sonniurf  BibUothcque,  March^  1807,  p.  415. 
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F,  a  small  copper  weight  suspended  by  a  string,  which  i» 
fastened  by  a  knot  at  the  hole  G  in  the  thicknaee  of  the 

ft- 

wheeL  The  string  passes  through  an  aperture  in  the 
wooden  stock  and  the  plate  of  copper,  sufficieutly  large  to 
occasion  no  friction. 

H,  a  loop  at  the  end  of  the  handle,  to  hang  up  the  instru** 
ment  when  not  in  use. 

To  use  it  the  small  mortar  B  is  filled  with  powder,  and  the  Method  o£ 
end  of  the  finger  passed  over  its  mouth,  that  no  grains  may  "*"^g"-  • 
remain  between  the  mortar  and  its  obturator.  A  little  priming 
is  to  be  put  into  the  pan,  and  the  instrument  is  to  i)e  held 
in  a  horizontal  position  in  the  led  hand,  while  it  is  fired.  A 
red  hot  iron  skewer  is  the  most  cbnvenient  for  setting  fire  to 
the  priming. 

The  elastic  fluids  eftricated  on  firing  the  gunpowder  im-  its  mode  of  ae- 
pel  the  obturator  upward,  thus  turning  round  the  wheel,  and  ^^^* 
raising  the  weight,  that  resists  its  action.     The  strength  of 
this  action  is  indicated  by  the  extremity  of  the  pallet  £,  that 
marks  the  degree  to  which  the  weight  is  raised. 

The  degree  marked  good  denotes  a  good  powder  for  shoot«» 
ing;  but  the  farther  it  goes  beyond  this,  the  better  the 
powder. 

The  same  powder  will  not  always  produce  an  equal  ef- /^ciapted  to  the 
feet  on  the  same  instrument;  to  prove  it  properly  therefore  purposes  of  th« 
several  trials  should  be  made,  and  the  mean  of  them  taken.  ^^..^  "**'* 
To  prove  the  large  grained  powder  used  for  military  purposes       ~ 
other  modes  must  be  adopted,  this  instrument  being  suited 
only  to  the  sportsman. 


X. 

Mode  qf  making  Phosphoric  Ether  by  means  of  a  peculiar 
Apparatus;  by  Mr.  P.  F.  G,  Boullay,  Apothecary^  at 
Paris.  Read  be/ore  the  First  Class  of  the  Institute,  March 
the  23(/,  1807*. 

-DO'rti  Schecle  and  Lavoisier  had  attempted  to  trans- 0n,u^j,jgj5,fy| 

form  alcohollnto  ether  by  means  of  the  phosphoric  acid,  (Attempts  to 

make  phos- 

•  Amules  de  Chimic,  vol.  Uii,  p.  l92,  May,  1807.  P^^'fic  eiher. 

without 
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without  success,  when  Boudet  the  younger  published  a  |ia* 

per  on  this  subjtct  in  the  XLth  vol.  of  the  Annales  de  Chi- 

mie.     The  phenomena  he  described  announce  a  real  acticii 

between  the  acid  and  alcohol,  and  display  Tarioos  cirGnm- 

stances,   that   ui>iially  accompany  the  formation  of  etker* 

However  tliis  chemist   confe»sed,  that  the  product  he  ob« 

taiiied  possessed  little  vulutility ;  that  it  was  entirdy  folable 

in  water ;  and  that,  though  it  had  a  peculiar  amelU  it  did 

not  exhibit  the  characters  of  real  ether. 

bwine  to  the  —    Convinced  by  various  trials,  that  the  want  of  action  of  die 

difficulty  ot      phosphoric  acid,  when  concentrated  or  even  glacial,  od  alcn* 

ac!d^&  alcohol  ^^^  depended  particularly  on  the  difficulty  of  uniting  these 

Into  intimate    t#o  substances,  and  multiplying  and  prolonging^  the  coutact 

contact.  ^p  their  mutual  particles,  I  resiumed  the  attempt;  and  the 

hope  I  conceiveil  of  obtaining  a  more  satiifactoiy  rebultwas 

realized  by  the  following  process. 

Apparatus  for      ^^  ^  tubulated  retort,  placed  on  a  sand  bath,  I  fitted  i 

this  purpose,    receiver,  likewise     tubulated,  which  coinoiunicated  bj  t 

Welter's  tube  with  a  bottle  full  of  limewater.     From  thii 

bottle  a  set!ond  tube  proceeded  to  a  pneumatic  trough,  ind 

there  opened  under  an  inverted  jar. 

Into  the  retoit  1  introJured  500  gram.  [l603  gr*.  troy]  of 
pure  phosphoric  ucid,  arising  from  the  combustion  of  pho»- 
phoVus  by  nitric  acid,  vitviGed,  redissolvcd,  and  evaporated 
to  the  consistence  of  honev. 

On  the  tiibulure  of  tlie  retort  I  placed  a  glass  vessel,  tbot 
may  be  cal  ed  a  reservoir,  of  an  oblong  shape,  and  open  at 
both  extremities,  each  of  which  mii^ht  be  shut  clojte  by 
nicans  of  a  cork.  From  the  lower  end  a  tube  descended  to 
the  hottoin  of  the  retort,  being  thus  immersed  in  the  phos- 
phoric arid.  The  n]>pcr  end,  in  which  was  a  funnel,  thai 
mit^ht  he  made  to  lonimunicate  with  the  reservoir,  or  not,  at 
pleasure,  h:ui  a  small  aperture  ^lith  a  ground  glass  stopple 
intended  to  ^ive  vent  to  the  air,  when  displaced  by  pouring 
in  a  liquid,  bee  plate  11,  (ig.  3  ;  and  for  its  horizontal  sec- 
tion lig.  4. 

'J  he  apparatus  being  thus  dispoifed  and  carefully  luteJy 
and  the  lirst  rt  i  eiver  being  cooled  by  a  mixture  of  pounded 
ice  and  commoii  k>ult,  u  hie  was  kindled  under  the  retort, 
and  the  heat  gradually  iiureused,  so  as  to  heat  the  acid  to 

9o* 
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£)u^.of  Reaumur  [-240?^  F.].  Ad  ^qual  weij^ht-of  alco,holLa(; 
40^  was  then  introduced  into  the  reservoir,  and  by  weans  of 
the  lower  cock,  allowed  to  fall  di'o[}  by  drpp  intp  the  hot  and 
Quid  phoiip1)oric  acid.  The  mixture  took  placp  with  rion 
leiice  and  ebullition ;  it  assumed  a  l>lack  colour,  aud  copious 
streaks  immediately  appeared  on  the  upper  part  a^  ueck 
of  the  retort. 

The  lire  being  kept  up,  and  the  distillation  continued  to  Products. 
(Jryuesaythere  passed  iuto.t^e  receiver. 

If  \  hundred  aud  twenty  gram.  [3oz«  6dr.  53gr.]  of  alco*  Alcohols: 
hoi  weakly  etherised^  f'^j'^^r  «^^^«f- 

2,  Two  hundred  and  sixty  gram.  [8oz.  2dr.  55gr.]  of  a  y^  ^^^^  ^^^^ 
vrhite,  light  fluid,  of  a  brisk  smell,  aud  much  more  ethereal  eal  fluid. 
tlian  the  former. 

3,  Sixty  gram.  [loz.  7dr.  26gr.]  of  water  saturated  with' Water  latu- 
cther,  on  which  swam  about  4  gram.  [fiSgrs.]  of  a  lemon*  ^^^  ^*^*^ 
coloured  fluid,  with  an  emp}Teumatic  smell,  very  similar  to  ^f  ^1^     ' 
ihat  which  comet  after  sulphuric  ether,  and  wliich  is  com-* 

XBOnly  koown  by  the  name  of  sweet  oil  of  wine. 

4,  Another  fluid  of  an  insupportably  fetid  smell,  redden*  a  fetid  liquor 
ing  tincture  of  litmus,   and  combining  with   carbonate  of  ^i^*» *cctatc of 
{Kifash  with  effervescence.     This  combination,  being  evap<^-  ^ 

rated  to  dryness,  was  a  deliquescent  salt,  foliated,  and  per* 

fcctly  similar  to  acetate  of  potash. 

.  The  limewater  was  rendered  tutbid,  but  not  till  toward  the  A  little  cir- 

fcnd  of  the  distillation*  '     JhTlnr*"*** 

Beside  the  air  in  the  vessels,  a  gas  was  collected  of  a  sweet  «  ,     .  \. 
,  ,;     t        ^  •  I  1-       «  1  Etliennthe 

And  penetratmg  smell,  bnrnmg  with  a  white  flame,  and  state  of  gas* 

when  burned  depositing  on  the  sides  of  the  vessel  a  very 

plentiful  coat  of  carbonaceous  matter.     It  was  a  little  ether 

that  escaped  condensation,  that  passed  at  the  same  time  as 

the   most  ethereal  liquid  product,'  and  a  little  before  thel 

white  vapours,  that  aniiounced  the  presence  of  the  oil. 

What  remained  in  the  retort  was  a  blackish,  glassy  mat-  ^^^i^^ 
ter,  consisting  of  phosphoric  acid,  and  a  little  charcoal. 

The  first  two  products  mixed  togetherr  and  rectified  over  Rectified. 
dried  muriate  of  lime,  at  a  heat  of  about  50°  [  144**],  aflbrded 
near  6o  gram.  [loz.  7dr.  27gr.]  of  a  liquid,  which  in  smell 
mnd  taste  had  the  greatest  resemblance  to  the  purest  sulphu-  Pure  ethsr. 
ric  ether.     It  marked  like  it  Go^  on  Baumc's  areometer,*  the 
.   Vol.  X VIII— Sept.  1807.  F  thermo- 
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theitnometer  being  at  10^  [^4^1;  dissolved  in  eight  or  tes 
parts  of  cold  water;  evaporated  qiuckly;  boiled  at  30* 
[99p]:  dissolved  resins  and  phosphorus;  burned  with  a 
whitish  flame,  leading  a  carbonaceous  reaidauin,  and  witln 
out  any  trace  of  acid  appearing  from  its  combustion  on  the 
tuface  of  water. 
^^SiSwi^*^  The  other  product  of  the  rectification  was  alcohol,  sligkly 
etherised.  This  alcohol,  passed  again  in  the  same  maBoer 
through  tlie  phosphoric  add  employed  in  the  ezperimcntf 
-  More  ether,     gave  rise  to  the  formation  of  a  fresh  qtiantity  of  ether  in 

every  respect  resembling  the  first. 

Front  these  facts,  and  on  ezanii  nation  of  the  jfroduGti 
submitted  to  the  inspection  of  the  class,  it  appeara  to  me, 

Ist,  That  phosphoric  acid  is  capable  of  traoiforming  il« 
cohol  into  a  perfect  ether,  by  means  of  the  apparatus  I  em- 
ployed,  and  the  precautions  I  have  mentioned : 

9dly,  That,  of  all  the  different  ethers  known,  the  edier 
resulting  from  the  action  of  phosphoric  add  on  alcohol  \m 
the  greatest  analogy  to  sulphuric  ether»  with  reapcct  to  iti 
properties,  and  the  phenomena  bbsenr^  in  preparing  it. 


niosphoric 
•ther 
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Remafks  en  tkt  DecompoiiiUm  of  Acetate  (^Barytes  &y  Mtma 

of  Soda;  by  Mr.  D*AftCET*. 

XN  N^  180  of  the  Annales  deChimie,  p.  380,  Mr.  P^rpe* 
r^s,  speaking  of  the  formation  of  acetous  acid  in  cases  of 
indigestion,  says,  that,  to  ascertain  the  presence  of  this  addf 
he  saturated  it  with  pure  soda  ;  afterward  decomposed  the 
acetate  of  soda  by  means  of  barytes ;  and  having  thus  set 
the  soda  free,  dissolved  it  in  alcohol,  which,  uniting  with 
the  water  of  the  solution,  precipitated  the  acetate  of  barytef, 
that  had  been  formed.  The  result  of  this  experiment  ii 
certainly  inaccurate,  as  the  following  details  will  show. 

Take  a  hot  saturated  solution  of  barytes,  pour  ijt,  into 
acetate  of  soda,  and  immediately  an  infinite  number  of  lit« 
tie,  shining,  and  iridescent  laminee  will  fiill  down.     If  these 

•  Annales  de  Cbimie,  Vol.  LXI,  p.  S48,  March  1807. 
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he  separated  from  the  iiqiiid  after  it  is  completely  cck)led, 
tiraslied  in  the  smallest  possible  quantity  of  water,  and  dricfd 
quickly  by  pressing  them  between  Several  folds  of  blotting 
t>aper,  they  will  be  found  to  be  crystals  of  pure  barytes,  These  purt 
without  any  mixture  of  acetate;     Of  this  I  sAtisfied  mysdf  ^"T^^"- 
in  the  following  wav. 

1.  T  exposed  part  of  these  crystals  to  the  air*     After  sonle  Concerted  im# 
days  I  washed  the  carbonate  thus  obtained  with  pure  water,  exposure  t*^ 
which  then  took  up  nothing,  that  sulphuric  acid,  or  alkaline  iheailr. 
carbonates  or  sulphates  would  throw  down.      The  whole 
of  the  crystals  therefore  had  been  converted  into  carbonate; 
which  would  not  have  been  the  case,  had  they  contained  aiiy 
acetate  of  barjrtes. 

i  I  dissolved  two  or  three  grammes  of  the  same  crystals  Wert  alkaline 
in  distilled  water.     The  solution  restored  the  blue  colour  of 
teddencd  litnlus  paper :   consequently  it  contained  an  ex«  • 

cess  of  alkali. 

t  added  a  few  drops  of  sulphuric  acid  to  this  solution,  Sulphuric  acid 
-  ..  i*.i«ii  t»  1       -r  lornied  with 

tina  a  precipitate  of  siilphate  of  barytes  was  formen.     I  them  sulph^it^ 
tested  the  liquid  again  with  litnlus  paper,  and  I  still  fouiid  of  barytes, 
an  excess  of  alkali.  ,  I  then  gradually  added  more  sulphuric 
licid,  till  there  was  a  slight  excess  of  acid  in  the  liquor ; 
iilterrd  it,' and  found  it  no  longer  contained  any  barytes,  but 
a  little  free  sulphuric  acid.     This  would  not  have  been  the 
case,  had  the  crystals  contained  any  acetate  of  barytes  ;  for^ 
On  this  supposition,  the  moment  when  the  excess  of  acid 
beg^n  tci  l>e  sensible  by  the  test  paper,  only  a  small  portion  And  ho  acetous 
of  the  acetate  would  have  been  decoihposed,  and  acetous**^    appeare 
acid  would  have  been  set  free.     The  filtered  liquor  there- 
fore ought  to  have  contained  a  slight  excess  of  acetous  acid, 
and  the  undecortipbsed  acetate  of  bar}'tes :  but  this  was  con- 
tradicted by  the  experiment. 

3.  The  mother  water  of  the  crystals  employed  in  the  pre-  Tlie  mother 
ceding  experimenta  ought  to  contain  only  that  small  quan-  ^^^\  *^o"^*"^* 
tity  of  pure  barytes,  which  it  could  retain  in  solution  when  barytes  »nd 
cold,  in  addition  to  the  whole  of  the  acetate  of  soda  eiii-  «ceuteof$oda. 
ployed.     This  too  tlie  analysis  of  the  mother  water  demon- 
strates, if  alcohol  be  poured  into  it,  as  Mr.  Perp^r^s  directs. 
The  shining  scales  that  fall  down  are  nothing  but  crystals 
•f  barytes :    and  examined  in   the  way  I  have  mentioned 

F  2  abovci 
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^lK>ve,  they  produced  nothing  but  very  pure  carbonate  of 
baiytcs,  and  uotan  atom  of  acetate.  If  the  mother  writer 
be  farther  examined  with  sulphuric  acid,  or  Alkaline  carfao* 
nates,  it  will  immediately  appear,  that  it  containa  bat  little 
bary.tes  and  a  ^eat  deal  of  acetous  acid;  ^-hich  becomef 
still  more  sensible,  .if  it  1>e  evap6mted  to  drj'ness,  and  the 
re&4dunni  l>e  rcdissmlved  iu  distilled  water  :  for. this  aolution 
does  iK>t  contain  an  atom  ofbarytes,  buttnerely  acetate  of 
.  soda^  the  little  bur}'tes  that  was  present  being  reduced  totbe 
state  of  a  rarbouate  during^  the  evaporation. 
Baiytes  does  Hence  it  follows,  that  barytes  does  not  decompose  acetate 
aceutc  of  soda.  ^^*^^*^'»  »nd  on  the  contrary,-  that,  if  we  tr\'  the  opposite 
experiment,'  it  will  succeetl.-  In  fact  tlie  whole  of  the  ace- 
tate of  barytes  tuay  be  decomposed,  by  adding' to  it  a  suffi- 
cient quantity  of  pure  soda  to  saturate  all  the  acetous  aci4 
The  barytes  contained  in  the  phial  accompanying  my  letter 
was  prepared  in  this  way. 

My  o1>ject  is  nut  to  invalidate  the  conclusion  of  Mr.  Per* 
piTus,  which  appears  to  me  just,  and  consistent  with  what 
was  already  known.     I  only  criticise  one  of-  the  proofSi  he 
Potash  and       has  adduced,  and  avail  myself  of  this  opportunity,  to  remind 
•***  *^^*        the  public,  that  in  the  year  12  a  paper  on  the  affinities  of 
ties  th^in  ba^   bar}'te8,  by  Mr.  Anfr}'e  and  myself,  was  inserted  in  the  Aih 
lytes  for  all      nales  de  Chimie ;  where  we  proved,  that  in  the  classification 
cept  the  sul*    ^^  alkali?  barjrtes  ought  to  be  placed  before  potash  and  soda 
phufic  and       only  with  respect  to  the  sulphurio  and  carbonic  acids,  the 
aflinities  of  potash  and  soda  being  superior  in  every  other 
case.     How  is  it,   that,  notwithstanding  the  facts  so  posi* 
tively  announced  in  that  paper,  different  authors  have  re- 
tained the  ancient  order  of  affinity  assigned  to  barytes  ?    It 
appears  to  me,  that,  with  regard  to  experiments,  either  the 
results  of  snch  as  are  mad6  public  should  be  adopted  ;   or 
i\\ey  shouM  be  refuted,  by  repeating  them,  and  proving  their 
erroueousuess. 

I  shall  conclude  this  note  by  citing  in  confirmation  one  of 

the  processes,  the  goodness  of  which  has  been  proired  by  our 

labours  on  barytes  an  the  large  way.     It  follows  naturally 

from  the  facts  mentioned  above. 

Thisth^rjr  Tlie  deconi|)08ition  of  muriate,  nitrate,  and  acetate  of 

pniceMof  ob-^  barytes  by  |>otash  or  soda  is  so  complete  and  easy,  that  it 

is 
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18  nDqtiestioiial>ly  the  most  simple  method  of  prucurii^  in  •  tainm^  pvye 
lobonitory  tjie  barytes  that  may  be  wanted.     For  this  pur-  \^2q%^  4*i 
pose  aliundretl  fmrts  of  sulphate  of  bar}'tes  accurately  mixed  success, 
with  twenty  parts  of  charcoal  powder  are  to  be  calcined  by 
a  strong  heat  in  close  i-essels.     After  being  exposed  to  a 
high  he-at  for  an  hour,  the  crucible  is  to  be  sutfered  to  cool ; 
the  residuum  separated  and  diluted  in  water ;    and  a  sufB* 
cient  quantity  of  nitric,  muriatic,  or  acetous  acid  added. 
The  mixture  is  to  be  h^ted  gently,  when  it  will  give  out  a 
large  quantity  of  sulphuretted  hidrogen  and  carbonic  acid, 
which  must  be  guarded  against  with  care.     When  the  ettei^ 
vescence  ceases,  and  test  paper  indicates  a  slight  excess  of 
acid  in  the  liquor,  it  is  to  be  filtered  and  evaporated,  to  de- 
compose the  sulphuretted  hidrogen,  and  precip  tr».  •  the  sul- 
phur, that  was  retained  in  solution^.     The  residuum  is  to 
be  redissolved  in  the  least  water  possible,   and  a  s<:tnrated 
solution  of  caustic  potash  is  to  be  added.     At  the  instant  of 
mixture  a  large  quantity  of  cr}'stals  of  bar>'tes  falls  down. 
The  whole  being  left  at  rest  in  as  low  a  teraierature  as  poa- 
Mble  lor  an  hour  or  two,  the  mother  water  is  t'>  be  poured 
off;  the  crj'stals  are  to  be  washed  with  a  little  distilled  waier, 
and  then  dried  by  pressing  them  between  folds  of  blotting 
paper  ;  and  lastly  they  are  to  be  dissolved  in  as  much  boil- 
ing water  as  is  necessary.     This  solution,  being  filtered,  will 
let  fall  when  cold  the  barytes,  which  is  much  more  pure,  and 
costs  less,  than  when  obtained  from  the  decomposition  of 
nitrate  of  barytes  by  heat  alone. 

It  is  to  be  observed,  that  the  muriatic  or  acetous  acid  is  Muriatic  or 
preferable  to  the  nitric,  because  each  forms  a  more  soluble  *c«^®"-^  ^^^^  ^* 
salt  than  the  nitric,  and  the  washing  is  more  easy ;  and  be- 
cause in  making  the  solution  thenitric acid  is  partly  decom- 
posed, and  oxigenizes  a  portion  of  the  sulphurct  of  barytes, 
so  that  some  of  the  acid  is  lost,  and  some  of  the  barytes  ab. 
sorbed  by  the  sulphuric  acid  formed. 

The  caustic  piitaah  used  in.  this  process  must  be  prepared  The  potath 
from  carbonate  perfectly  free  from  sulphate.  j*^"****  ^*^j  ^J^ 

I 

•  The  same  object  may  be  atutnetl  more  readily  by  pouTjng  into  the 
liquor  a  few  drop*  of  soUuipti  of  uitrtte  of  cjppcr  or  lead,  letting  the  mo- 
Ullic  »ulpharet  subside,  filtering  afresh,  <&c. 

Observation 
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Observation  on  the  preceding  article  by  one  of  the  authors  rf 

the  Annates  de  Chentiem 

le  result  ex*  Agreeably  to  the  request  of  Mr.  d'Arcet,  in  addressing  to 
^'^  ^^  ^^  ^^*'  note,  I  have  examined  the  liquid  in  the  phial  tc- 
companying  it.  It  was  more  than  half  fall  of  small,  white, 
crystalline  scales.  Tlie  liquor  acted  powerfully  on  paper 
tinged  by  mallow  flowers,  chaqging  it  green.  On  dropping 
into  it  sulphuric  acid  a  little  in  excess*  a  copious  precipitate 
of  sulphate  of  barytes  was  formed,  without  the  least  smdl 
of  acetic  acid.  After  having  Altered  the  liquor  from  thii 
precipitate,  I  evaporated  it  by  a  gentle  heut,  in  a  plattna 
capsule  ;  but  it  left  no  trace  of  any  neutral  salt.  No  doubt 
can  remain  therefore,  but  the  acetate  of  bar}'tes  is  mdicaHj 
decomposed  by  soda. 

^  L.  B.  GUYTON. 
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Adjudication  of  Prizes^  with  a  proposed  netp  Questiom^  tj^  tk$ 
Imperial  Academy  of  Sciences  at  St.  PeiersburgK 

T* 
,.._  IJE  Im|ienal -Academy  of  Sciences  hud  proposed  ia 

Dscd  by  ihe    their  last  public  notice  the  prize  pf  fite  hundred  nibks 
^ht.  ytll2  IQf.J,  to  be  given  to  any  professor  ot  natural  piulo? 

sophy,  who  would  establish,  and  communicate  to  (he  aca- 
demy, a  series  of  '*  new  and  instructive  experiraeats  on  light 
**  considered  as  matter ;  albo,  on  the  properties,  which  may 
*^  in  part  be  attributed  to  it ;  on  the  alRnitiea,  which  it  may 
*^  appear  to  have  either  on  organised  or  unorganized  bodies; 
^*  and  upon  the  modifications  and  phenomena  of  these  sub- 
f>  stqnces  by  their  combinations  with  the  matter  of  light.** 
— The  academy  had  declared  at  the  same  time,  in  order  not 
to  confine  the  learned  who  might  have  been  pursuing  simir 
Ipr  inquiries,  that  they  contented  themselves  with  stating 
the  subject  generally,  leaving  them  at  liberty  to  consider 
the  question  in  any  point  of  view's  that  mi(^ht  appear  be!>t 
calculated  to  elucidate  a  question  ^  difiirult. 

The  academy  has  received  within  the  prescribed  time  S'ix 
tracta  on  the  qucbtioo,  euch  having"  a  note  scaled  aud  muttu. 


•< 
«« 
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—viz.  No.  1.  In  the  Russian  language  with  the  motto:  **  A 
philosopher  who  has  learned  to  doubt,  knows  more  than  all 
the  learnedy  Sfc,^*  No.  3.  In  the  Russian  language: 
*^  Time  is  the  earliest  thing  in  nature,  ^c."  No.  3.  In  La- 
tin :  ♦•  Est-ne  color  proprius  verum,  lucisne  repulsus  eluduni 
••  aciem  ?^'  No.  4.  In  French :  "  Nojc  abiit,  nee  tameu  orta 
••  diesP*  No.  5.  In  Gennan :  "  Ut  noscas  splendore  novo 
•*  res  semper  egere,  et  primum  /actum,  i^cJ'*  No.  6.  In 
German :  *'  La  physique  ne  sera  veritahlemeni  une  science, 
**  que  lorsque  tous  les  ^ets  natureU  se  deduiront  ctairemefit 
'*  cTkn  seul  et  meme  principe  evidemment  demontr^,^* 

The  first  three  tracts,  beside  the  common  fault  pf  wanting' 
new  experiments,  a  complete  and  instructive  series  of  which 
wa»  required  by  the  academical  notices  contained  hypothec 
aes  and  proposition^,  either  well  known,  erroneous,  or  itl 
expressed,  and  advanced  without  demonstration.  For  these 
reasons  the  academy  did  not  think  they  had  any  claim  to  the 
prize. 

The  tract  No.  4  is  not  witlfout  merit.  The  author  enters 
upon  several  interesting  questions  concerning  the  nature  of 
light,  in  a  poanner  that  readily  convinces  us  )ie  is  no  stran- 
ger to  the  subject.  But  the  deficiency  of  connexion  and 
systematic  arrangement,  which  is  perceived  in  it,  and  above 
all,  the  absolute  want  of  new  experiments  which  might  lead 
to  new  results,  or  serve  as  a  support  to  a  number  of  hypo- 
theses advanced  by  the  author,  and  destitute  of  every  spe- 
cies of  demonstration,  would  not  permit  the  academy  to 
adjudge  the  prize  to  this  memoir,  even  had  there  been  none 
of  giri^t^r  m.erit. 

At  to  the  last  pieces,  Np.  5  an4  No.  6,  the  academy  has 
found  them  worthy  of  their  particular  attention,  from  the 
•report  of  the  comnoiittee  appointed  to  decide  on  the  diflerent 
performances.  These  essays  are  agreeable  to  the  principal 
condition  stated  io  the  notice,  inasmuch  as  they  contain  a 
great  number  of  new  experiments  on  the  effects  and  proper^ 
ties  of  light,  and  a  judicious  application  of  those,  which, 
though  already  known,  were  repeated,  whenever  they  ap- 
peared doubtful  to  the  authors.  ^  Both  pieces  are  executed" 
upon  a  plan  wisely  conceived^  expressed  with  clearness,  and 
arranged  in  sufficiently   systematic  order.     On  the  other 

hand. 
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hand,  in  each  were  found  sonie  incoherent  and  contradirtofr 
conclusions ;  as  also  propositions  advanced  without  safncieot 
jiroof ;  besicle  some  errours,  and  obscure  passajj^es.  But  as 
these  imperfections  were  overbalanced  by  researches  of  i^it 
merit,  the  academy,  without  acceding  to  every  assertion  of 
the  authors,  have  nevertheless  thought  it  their  dnt}-,  tou- 
vide  the  prize  between  them,  thinking  them  worthy  of  ea* 
cburagement  and  honourable  reward. 

On  opening  tlie  two  sealed  notes.  Doctor  Henry  Frede- 
rick Link,  professor  of  natural  philosophy  at  the  univenlty 
of  Rostock,  was  found  to  be  the  author  of  No.  5 ;  and  Mr. 
Placidus  Heinrich,  professor  of  natural  philosophy  and  ma- 
thematics at  the  Abbey  of  St.- Emereau,  at  Ratxsbon,  dte 
author  of  No.  6.  The  notes  of  tlic  remaining  tracts  were 
bjurncd,  without  being  opened. 
luwtton  on  ^  When  the  academy  had  made  public  the  notice,  in  which 
f  fluids.  the  marine  department  proposed  a  prize  on  the  question 

concerning  the  re^^tance  of  fluids,  they  liad  engaged  to 
publish  a1$:o  tlie  judgment,  wtiich  that  department,  in  coin 
junction  with  the  academy,  should  make  on  the  memoirs 
presented.  Comformably  to  this  engagement,  the  academv 
.announce  the  receipt  of  three  memoirs : — viz.  No.  l.  with 
the  motto:  **  Sit  modus  lasso  meris  H  vimrum  mtUtiueque^* 
N(f).  2.  **  Praesta  natvra  race  doceru  quam  ingenio  siio  m- 
*^'pere.  No.  3.  "  England  and  France  agree.**  .  The  last  6f 
these  arrived  after  the  term. 

Neither  of  them  was  found  to  satisfy  all  the  conditions  of 
the  problem  :  but,  as  the  tract  No,  '2  exhibits  a  new  theory; 
which,  thougl)  not  established  upon  grounds  RufRcien'tly  so- 
lid, or  applied  to  naval  rifchitecture  in  the  manner  the  no- 
tice required,!!*  preferable,  in  some  measure,  to  the  theories 
of  I^ome  and  don  Gebt^^e  Juan,  agrees  better  with  experi* 
mentH  than  the  common  theor}',  and  deserves  therefore  to 
be  noticed  advantHgeously ;  the  marine  drpartmebt,  to  re-» 
compensc  the  author  for  his  trouble  and  laudable  eftbrts 
have  decreed  to  him  the  prize  of  100  Dutch  d'lcats  [£46  5*.], 
and  the  academy  have  given  their  sanction  to  the  decision* 
The  opeuiiig  oT  the 'sealed  note  discovered  the  author  to  be 
Mr.  Zachiiry  'N'ordniark,  profess^or  of  mathematics  in  the 
university  of  Upsil. 

In 
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In  pitlilishing  tliese  jiidi^mcnts  ami  distribution  of  prizes 
for  the  year  190C,  the  academy  proposes  the  following  ques- 
tion for  the  present  year  I8O7. 

CheraistiT  teaches  us  the  means  of  discowrine  the  noxious  Qu«*i«>i^  fiw 

lb07 

qjiiality  of  niineml  bodies,  whereas  ,it  is  only  rmpirirally, 
that  we  have  learned  to  distinj^uish  poisonous  plants  from 
tbose  that  are  not  so.  Even  the '  characteristics,  by  which 
we  think  ourselves  enabhid  to  determine  on,tlie  pn'sence  or 
absence  of  poison  in  ve;^«  tables,  are  not  always  suflRc^icntly 
certain  and  incontestible.  The  livid  colour,  for  example, 
"which  ha«  rendered  many  plants  suspected,  is  a  fallacious 
sign.  The  burdock  (urctium  lapi)a]  looks  dull,  and  is  of  a 
pale  colour,  yet  it  is  a  wholesome  plant ;  on  the  contrar}', 
the  laurel  (daphne)  is  remarkable  for  the  beauty  of  its 
flowers  and  leaves,  yet  this  is  poisonous.  The  fumilics  of 
ranunculus  and  anemone  are  as  beautiful  as  tliey  are  nume- 
rous; they  are  ho  we  vei^  for  the  greater  part  noxious.  The 
same  may  be  said  of  the  disagreeable  smell  of  ]}lants,  which 
is  taken  for  a  diagnos^tic  of  the  poisonous  quality,  and  which 
sign  is  equally  uncertain  with  the  preceiliiif;^.  The  j^mell  of 
the  laurel  is  verj'  agreeable,  while  the  stinking  orach  (che- 
nopodium  vulvaria),  an  innocent  and  even  salutary  phmt,  is 
of  a  ver}'  disagreeable  smell.  Tlie  smell  of  coriander  is  dis- 
agreeable to  many  persons,  yet  it  is  of  a  very  salutary  na- 
ture. The  umbelliferous  plants,  that  grow  in  wet  and  mursliy 
situations,  have  tiie  reputation  of  being  poisonous;  notwith- 
standing this,  the  water  ])arsnep  (slum J  and  all  its  8j>ecies, 
t1ic'jrm»  innndatum  ct  suhum,  the  phellandrium  aqtiaticvmf 
tlie  angelica  st/lvestris,  the  frgopodium  poda^rariaj  plants 
which  thrive  iu  marbher<,  contain  no  poison.  Jt  is  plain, 
Uierefor^,  that  neither  the  livid  colour,  di>ai;reeable  .-^inell, 
nor  growth  in  marshy  places,  can  furnis^h  us  with  certain 
and  indis]mtable  signs  of  the  presence  of  poison  iii  plants. 

The  pretended  repui^nance  of  animals  to  perniciourj  plants 
is  evidently  as  little  infallible.  The  division  of  plants, 
made  by  botanists,  into  clas.^es,  orders,  «nd  fiunilies,  ac- 
cording to  their  nature,  is  not  more  eilectual  in  discriminat- 
ing those  that  are  venomous.  To  be  convinced  of  this  we 
have  only  to  observe,  that  among  the  species  of  the  ni^^ht* 
shade,  a  genus  so  much   suspected,  are  fouud  the  potato 

($jlanum 
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(sohnvm  tuherosumj^  and  the  winter  cherry  fs»  pseniuca^ 
ficumji  which  possesses  tlie  vlrtaes  of  a  stimulant,  and  of 
destroying  the  pernicious  principle  in  narcotic  plants. 

In  consequence  of  this  want  of  an  exterior  and  natiinl 
certwD  sign,  by  which  poisonous  plants  might  be  immcdi* 
ately  detected,  it  would  be  deblrable,  to  find  out  somecnf 
method  of  examining  theuii  such  for  instance  as  a  Und  of 
eudiometer 9  or  any  thing  that  might  produce  changei  in 
them,  which,  like  the  black  cc>lour  assumed  hy  mosbrooini 
when  they  are  boiling,  might  indicate  their  noxious  quali- 
ties ;  though  it  must  be  confessed,  the  criterion  of  poitoooos 
mushrooms  is  not  yet  sulRcieutly  established. 

*'  An  easy  method  is  therefore  required^  by  ^ick  aug  mS- 
viduali  not  having  the  least  knowledge  qf  haiamtf^  may  deled 
poisonous  plants^  in  a  short  time^  at  a  small  expense^  mid  n  < 
mamner  perfectly  decisive, ' 

The  prize  is  one  hundred  Dutch  ducata  [£4,6  55.]  and 
the  precise  time,  after  which  no  itiemoir  can  be  admitted  to 
the  competition,  is  the  ist  of  July,  1808. 

The  academy  invites  the  U^arned  of  all  natiooSt  without 
excluding  its  honorary  members  and  correspondents,  to  ia* 
irestigate  this  subject. 

The  learned  who  compete  for  the  prize  are  not  to  put  tbeir 
names  to  their  works,  but  merely  u  bentenccy  or  motto;  and 
send  with  them  sealed  notes,  which  must  have  the  ssm^ 
motto  on  the  outbide,  and  the  uuthor*s  name,  quality,  and 
place  of  rebidence,  within.  The  note  of  the  piecre  to  which 
the  prize  is  adjudged  will  be  opened,  and  the  rest  shall  be 
burned  unopened. 

The  tracts  should  be  written  in  legible  characters,  cither 
in  Ilustsian,  French,  English,  German,  or  Latin,  and  moft 
be  addresse<l  to  tlie  permanent  seoretar}'  of  the  academy, 
who  will  dc  liver  to  the  person  appointed  by  the  author  a  re» 
ceipt,  marked  with  the  same  motto  and  number  as  shall  be 
inscribed  on  the  piece,  l^ie  succesi'ful  memoir  is  to  be  the 
proi)erty  of  the  academy ,  without  whose  formal  permission 
tlie  author  shall  not  print  it. 

The  rest  of  the  tracts  may  be  received  back  from  the 
srcretari*,  who  will  deliver  them  at  St.  Petersburgh  to  auy 
person  comiui::siOiied  by  the  author  to  apply  for  them. 

Discovery 
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Discovery  of  a  new  Planet^  bjf  Mr.  Olberi. 

i      Mr.  OLBERS  has  written  to  Mr.  le  Fran^ais  Lalande^  New  i^lanoi 
:•  Huit  he  has  recently  discovered  a  new  planet.     The  follow-  q^J*       ^ 
t^  lag  are  ^uch  elements  of  its  orbit,  as  he  has  been  able  to 
f  dc^rmine. 

,.      The  29th  of  March,  at  21  minutes  after  8  mean  time,  its  Elements  of 
,  Voeanon  was  184®  8';  its  north  declination  11°  47'.  iw  orbit. 

On  the  30th,  at  1 2  h.  33^,  mean  time,  its  ascension  was 
183^  5^;  its  north  declination.  11®  54^ 

It  has  been  seen  at  Paris,  and  was  visible  to  the  naked  Seen  at  Parif 
jeye.     Its  size  appears  nearly  that  of  a  star  of  the  fifth  mag<-  ^X  *^*  o*ked 
nitude.     Apparently  it  is  about  the  same  distance  as  the 
^hree  lately  discovered  planets,  Ceres,  pall^s,  and  Juno^ 


Fluoric  Acid  in  Teeth  and  Bones. 

Iq  our  Journal^  VoL  XIII,  p.  214,  is  a  letter  with  which  Fluoric  «cid  to 
•we  were  favoured  by  Mr.  Brande,  to  show,  that  the  enamel  ^^^  *  boaM. 
of  the  teeth  does  not  contain  any  fluoric  acid,  an  Italian 
chemist  having  asserted,  that  they  did.  A  letter  from  Mr. 
(3ehlen  to  the  editor  of  the  Journal  de  Physique,  dated 
Macch  16,  informs  us,  however,  that  the  fluoric  acid  exists 
both  in  the  enamel  and  bony  part  of  teeth,  and  in  other 
bones*     His  wbrds  are : 

*•  The  very  extensive  and  accurate  experiments  of  Mr, 
Berzelius  of  Stockholm  have  proved,  that  the  enamel  ^nd 
the  bony  part  of  the  teeth  of  man  and  of  the  ox,  as  well  as 
their  bones  themselves,  contain  fluoric  ac4d.  The  following 
^re  the  results  of  the  analyses, 

^  Enamd  rf  hwman  teeth.  Enamel  of  the  teeth  of  the  ot. 

Phosphate  of  lime  ....••....   85*3      81        Component 

Fluateoflime 3-2     4       P*rtsof  thr 

enamel  os 
Carbonate  of  lime 8*0     7*1    teeth. 

Phosphate  of  magnesia V5 •  •  •     3 

ISoda,  combustible  animal  mat-  Natron 1*34 

ter,  water-  •  •  •  • 2       Animal  matter    3.56 


100  100 

Osseous 


rff 
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«  Osseous  part  ^f  human  teeth.  """"^IXe'^J^  ""'  ^ 


•ftlieirbony    Phosphate  of  lime 6V05     57*4fi 

P*«^                Flaate  of  liuie 2M0     ••• •••    6<^ 

Carbonate  of  lime 5*50     .•-•• I'M 

Phosphate  of  magnesia    •  •  •  •  I  -05     2^ 

Soda,  with  a  little  muriate  of 

«oda     IMO     9-40 

Gelatine,  veins^  water 28*00     ••••  aiiM 


100  100 


**  Drjf  fresh  hwman  hmtet, 

aadofUncs.    Gelatine 32*17 

Veins  belonging  to  their  or-  > ••  33*50 

ganization •••     1'13. 

Phosphate  of  lime 51*04     •• 55*45 

Fluatcofllme a-HH)     2-9d 

Carbonate  of  lime 'll'SO     *•••    5-85 

Phosphate  of  macji»esia    -•••     l*l6  •..••^« ••--••     M5 
SodH,  with  a  small  quantity  of 

muriate 1*20     »•••••     2"4S 


■■ 


100  100 


\Vc  regret,  that  ^\^c  have  not  the  parfirulars  of  tlie  ana* 

lyses  before  us,  that  we  mi^ht  seo  the  proofs  of  the  fact,  or 

be  ena))led  to  trace  the  enures  of  the  fallacy, 

Ffiiortc  acid  in      Mr.  Berzelius  sa\s  too,  in  a  letter  to  Mr.  Vauqvelin,  that 

nniie.  ^^^   precipitate  obtained    from   urine  by  limewater»  when 

washed  and  dried,  bf  Inpr  treated  with  sulphuric  Qcid»  giret 

out  lluoric  acid,  which  corrodes  gl»bs.     But  it   requires  t 

pretty  oonsiderahlc  (|uantity  of  this  precipitate,  to  give  any 

vcr}'  pcrc(*ptil)ic  sii^ris  of  it. 

^f'lriatir  icicl       He  add**,  that  the  Swedish  chemists  have  never  been  abl« 

i?.fl  s.^(!.i  ob-    ^Q  obtain  muriatic  acid  and  soila  by  means  of  the  ealvauic 

^  iiMii  'i.iy      pde  Ironi  >\uler  perttctly  pure.     Ihat  they  fiiul  pure  water 

viiT,  >dii  is     ^  yp,.y  ]j.^^\  conductor;  but  if  the  least  particle  of  salt  be 

present,   the  deconipo:*iiiun  is  niort-  lapid^  and  its  acid  acd 

alkali  are  set  IVte. 

S«fpkw 
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Sulphur  in/lamed  by  oxide  of  lead* 


rr 


Dr.TIIOMSON'S  paper  on  the  oxides  of  lead,  Jotirnal,  Browa  oxide 
Vol.  ^'I1I,  p.  280,  having  been  transluted  into  French,  and  sulphur  bv  tti- 
inserted  in  the  Annales  de  Chimie,  the  passage  in  which  he  tumtioii  witk 
says  he  did  not  succeed,  in  triturating  sulpliur  with  the  ^ 
brown  oxide,  p.  9B9,  is  thus  commented  upon, 

**  Nothinir  however  is  more  certain,  than  that  Mr.  Van* 
ciuclin  has  inflamed  snlphur  by  triturating  it  with  brown  ox- 
ide of  lead,  as  he  formerly  mentioned,  lie  lately  repeated 
this  experiment,  in  one  of  his  lectures,  before  upwards  of  , 

lifty  persons,  among  ^hom  was  prof.  Proust  of  Madrid. 
The  «>nly  precautions  the  experiment  requires  are,  to  boil  i<[eces«arf 
the  nitric  acid  a  long  time  on  the  brown  oxide,  that  no  mi*  cautions. 
uium  may  remain  among  it ;  to  wash  it  afterward  with  a 
^veoX  deal  of  boiling  water,  so  as  to  take  up  all  the  nitrate 
of  lead ;  and  lastly,  to  dry  it  well,  and  to  triturate  It  with 
flowers  of  sulphur  equally  well  dried.  . 

**  On  observing  the^e  essential  conditions,  there  can  be  no 
doubt,  but  Dr.  Thomson  will  succeed  in  inflaming  the  sul- 
phur. The  supposition  he  makes,  to  account  for  the  phe- 
nomenon, is  inadmissible,  for  Mr.  Vauqueliu  never  employ- 
ed oxigenized  muriatic  acid,  to  prepare  the  brown  oxide  of 
lend. 


Tttria  and  Cerium, 

THE  chelni^its  at  Upsal  at  first  imagined,  tliat  cerium  Yttriaoxige- 
was  nothing  but  a  mixture  of  bar^'tes,  yttria,  and  magnesia,  "'f^^  mur'utic 
Mr.  Eckeberg,  desirous  of  comparing  them,  has  found  that 
yttria,  after  having  been  a  long  time  exposed  to  the  actioa 
of  fire,  gives  out  oxigenized  muriatic  acid,  when  dissolved  in 
the  common  muriatic  acid.  Is  yttria,  asks  Mr.  Berzelius, 
one  of  the  new  metals,  uranium,  titanium,  or  cerium,  with 
its  nature  as  it  were  changed  ? 

Mr.  Grahn  has  formed  a&  alloy  of  cerium  with  iron^  partly  Alloy  of  ce- 

•  1  1  ' '  Hum  aud  iron, 

in  a  grayish  powder. 

'     •  New 


H 
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NeU)  Process  proposed  by  Mr.  Allaire,  Administrator  Ge^ 
neral  o/  Forests 9  Jor  scowering  Wool. 

Wool  cleansed      THIS  process  consists  in  topcatedly  immersing  the  wool 
y  chal  .         .^  ^  warm  chalk  bath.     The  calcareons  earth  forms  an  ani- 
mal soap  with  the  greasy  matter  of  the  wool.     By  this  me- 
thod the  wbol  is  cleansed  quickly,  and  without  affecting  iti 

quality. 


Argand^s 
lafn|)s,  with 
blue  glass 
vhimneys. 


The  lif  lit 
cnclMcd  in 
alabaster  or 
Derbyshire 
spar. 


Means  of  pre- 
ircnting  the  oil 
from  overdo  vr- 


Argand^t  Lamps*    . 

Mr.  ARGAND  has  made  different  impruvcmetits  in  hit 
lamps.  The  first  consists  in  using  blue  glass  chimneys, 
which  render  the  light  mild,  like  that  of  day  :  Tor  the  light 
treversing/a  medium  similar  to  that  of  the  atmospheric  air,  it 
modified  in  a  similar  manner*.  This  is  an  important  advan- 
tage to  many  artists,  who  find  it  necessary  to  work  by  arti« 
licial  light,  as  it  is  well  known,  that  several  colours  do  not 
appear  by  it  of  their  natural  tints*. 

Another  mean  of  obtaining  a  veiy  mild,  pleasant,  and  at 
it  were  mysteriotfs  light,  is  to  enclose  the  beak  of  the  lamp 
in  a  vase  of  alabaster  or  Derbyshire  spar,  the  bottom  and 
neck  of  which  are  pierced  to  admit  this  beaky  while  the  body 
df  the  lamp^  that  contains  the  oil,  is  concealed  bcjuind  it 
A  room  lighted  in  this  manner  has  a  very  curious  and  agree- 
able appearance  f. 

Mr.  Argand  has  likewise  founj  the  means  of  remedying 
the  inconvenience  to  which  suspended  lamps  are  liable^  that 
of  sufiering  the  oil  to  tun  over,  either  by  agitatiooy  or  from 
hirefaetion  of  the  air  in  the  Tcservoir  by  heat.  Tb«a  oobsistt 
in  leaving  an  opening  in  the  lam^  at  the  topr  to  that  het 
temperature  cannot  influence  it ;  and  it  will  alwig^t  remain 
at  the  same  height,* 

*  Chimneys  made  of  the  common  blue  glass  of  our  glass  liduses,  and 
ofth«  ordinary  thickness,  will  not  answer  ;  as  I  Found  by  experienci 
many  years  ago.  At  least  they  diminish  the  light  In  so  gmt  a  degree, 
that  the  consumption  of  oil  to  produce  a  given  effoet  with  them  must  bs 
so  much  more  than  with  common  glass  chimneys,  as  to  rander  tham  too 
expensive  for  general  use.    W.  N. 

f  This  is  evidently  analogous,  but  I  should  suppose  inifiefior,  (o  Count 
Eaaford's  method  of  luing  ground  gla«.     See  Journal,  Vol.  XIV,  p.  22. 

He 
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tt«i  has  likewise  contrived  vessels  for  keeping  oil,  so  that  Ves«d  for 
when  the  oil  is  drawn  off,  its  place  is  supplied  by  water  at  ^.*J5J^  ihicfc- 
the  bottom.     Thus,  the  vessel  bcin^  always  full»  the  oil  ii  ealng. 
not  thickened  by  the  action  of  the  air. 


A  Course  of  Lectures  on  Natural  Philisophy  and  the  Mecha-^ 
fdcal  Arts.  By  Thomas  Young,  A/.  !>.,  For.  Sec.  to  the 
R.  S.f  F.  L.  S.,  late  Prof,  of  Nat.  Phil,  in  the  Royal  In^ 
etittUiim  of  Great  Britain ^  Sfc.  2  vols.  4to.  1570  pages,  59 
plaiesm 

THIS  valuable  work  has  been  for  some  time  eagerly  ex-  Yonoft**  Nat*, 
pected  ;  but  it  has  suffered  no -longer  delay,  than  the  co- 
pWrasness  of  the  subjects  it  embraces,  the  great  variety  of 
figures  io  Ibe  engraved,  the  large  body  of  references,  and  the 
Bccurac)'  required  in  every  pait  of  it,  rendered  indispensably 
necessary.  To  give  any  adequate  view  of  the  juultifarious 
objects  it  embraces,  wr  v.ld  much  exceed  our  limits ;  we  must 
be  content  therefore  with  noticing  them  briefly.  When  f>r. 
Y.  imdertobk  the  office  of  professor  of  natural  philosophy  he 
very  properly  conceived,  that  the  plan  of  the  Institution  re-* 
quired  something  more,  than  a  mere  coTn))ilation  fiom  e\e* 
mentiBiry  works ;  and  therefore  set  himself  to  collect  from 
origioftl  authors,  to  examine  with  attention,  and  to  digest 
into  one  system  every  thing  relating  to  the  principles  of  the 
tnechantcal  sciencesy  that  could  tend  to  the  improvement 
of  the  arts  subservient  to  the  conveniences  of  life.  In  pur- 
flning  diis  eourve  he  has  referred  the  fundamental  doctiinel 
«f  niotioQ  to  simply  mathematical  axioms,  mbre  immediately 
than  has  been  usual,  and  facilitated  their  application  t6 
practical  purposes :  very  fully  investigated  thi^  puBsive 
strength  of  materials  of  all  kinds,  and  formed  many  new 
conclusious  respecting  it,  of  considerable  impoktance  to 
the  engineer  and  architect :  simplified,  extended,  and  il- 
Imtrited  the  theory  and  motions  of  waves,  circulation  of  the 
l>lood,  and  propagation  of  sound :  investigated  the  curvature 
of  the  images  formed  by  lenses  and  miirors :  minutely  exa« 
mined  the  functions  of  the  eye  :  copiously  described  and  ac« 
rurately  represented  the  phenomena  of  coloured  light,  and 
pointed  out  some  new  cases  of  the  production  of  colours : 

reduced 
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reduced  the  tlicoi*}'  of  the  tides  to  a  simple  form :  tntn* 
ti^atcd  tiie  cohesion  and  capillary  action  of  fluids,  id  which 
he  has  anticipated  Laplace:    made  various  oomparatiTe  ei'* 
periments  on  the  elasticity  of  stcam»  evaporation,  aud  the 
indicatiiuis  of  hyi^ioinetcrs :  and  iutersi^eraed  much  practical 
information  of  various  kinds,  with  new  inverrtions  aud  con- 
trivances, that  would  take  up  too  much  room  to  eaumenite. 
1'he  ^id  vol.  commences  witli  the  matheuiaticai  elementi 
of  natural  philo^iophy,  comprehending]^  every  proposition  re- 
quired for  forming  a  complete  series  of  demonstratiousy  le«d« 
ing  to  every  case  of  impoilance  that  occars  in  the  scieiice, 
except  some  of  the  more  intricate  calculations  of  astronomj. 
But  the  greater  part  of  it  is  occupied  by  what  many  will  con* 
tider  as  not  the  letist  important  of  the  whole,  a  catalogue  of 
works  relating  to   natural  philosophy  and  the  arts,  metho* 
dically  subdivided  as  far  as  could  be  done  with  convenience 
and  accuracy.     In  this  catalogue,   works  of  superior  merit 
and  accuracy  are  distinguished  by  asterisks,  and  those  the 
author  considered  as  erroneous  or  unimportant  by  obelisks: 
beside  which  he  has  pointed  out  those  be  has  quoted  ;  and« 
for  the  convenience  of  those  who  have  access  to  the  libranet 
of  the  Koyal  Institution,  Royal  Society,  Sir  J*  Banks,  and 
the  British    Museum,   the    books  to    be  found  in  them* 
Extracts  to,  and  remarks,  for  the  most  part  brief,  are-  fre* 
quenlly  giveut  pointing  out  the  leading  objects,  or  affordio]^ 
hints  for  farther  investigation.     In  fact,  such  a  body  of  iu« 
formation,  and  such  a  copious  list  of  references   to  original 
sources,  condensed  into  a  compass  comparative! 3'  so  small, 
will  not  easily  be  found  among  the  modern  productions  of 
our  prcbP. 

Lectures  on  Chemistry. 

jMr«  ACCUiVrS  lectures  on  operative  chemistry  and  mi- 
neralogy, exhibiting  a  summary  exposition  of  the  processes 
of  experimental  chemistry,  and  general  practical  rules  to  be 
observed  in  the  performance  of  chemical  experiments;  to- 
gether with  a  bummary  view  of  analytical  mineralogy,  exem- 
plifying the  practical  analysis  of  minerals;  will  commence 
October  1st. 
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ARTICLE  I. 

Dcscrlpikn  i^  a  torreei  Chamber  Barometer*    In  a  Letter 

Jjrom  John  Gougii,  Ewq. 

;V.  to  Mr.  NICHOLSON- 


"    • •     •  ■! 


SBddleithaWf  Aug.  17,  1807. 

It  persons  iq  the  country  have  been  pro-  Correct  baro- 
YcnPl^iiteili  entering  npon  a  coarse  of  meteorological  ob-  meters  not  oo- 
aervndou,  bf  the  wnht  of  good  baroineteis ;  which  niust  be  ^h  uie'^^uc^. 
procured  from  L0ndon»  not  without  considerable  risk.     I 
flatter  myself,  the  present  letter  will  remove  this  objection 
to  the  study  in  a  great  measure ;  for  it  describes  an  easy, 
and  perhaps  original  method  of  correcting  the  imperfections 
of  the  instrument,  and  renders  it  fit  for  the  purpose  of  every 
mcteorologift,  whose  pursuits  and  obs^ervations  are  confined 
to  his  parlour  or  his  study.     When  the  correction  in  ques« 
tion  first  occurred  to  me,  some  time  ago,  I  comnnmicatcd  I 
it  to  Mr.  Morris,  of  Kendal ;  who  made  a  barometer  on  the 
principle  explained  to  him,  which  has  been  some  time  in  my 
possesfdon,  mA  has  fully  answered  my  expectations.     The 
above  gentleman  also  informs  me,  that  any  aitist  of  modemte 
abilities  may  be  instructed  how  to  construct  an  instrument 
of  the  same  kind,  by  a  simple  diagram  properly  explained; 
V0L.XVIII— Oct.  I8O7.  G  the 
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tlie  necessary  instructions  will  accordingly  be  found  in  the 
annexed  figure,  and  description  accoinpen}  ing  it  *  which 
explains  the  cause,  that  renders  common  buiomcters  imiter- 
fect  measures  of  the  chan<i^s  in  the  weight  of  the  atmo- 
sphere, and  at  the  same  time  points  out  an  eas}-  and  satis- 
factory apparatus  for  counteracting  this  source  of  erroar. 
A  correct  Suppose  A  a  (PI.  Ill,  fig.  1)  to  be  the  frame  or  outline  of 

chamber  baro-  ^j^^  barometer,  the  ornamental  part  of  which  may  be  left  to 
meter  describ-    ,,..-,  ,  , 

od.  the  discretion  of  tlie  workman  :  moreover  let  98,31  repre- 

sent a  scale  of  3  or  more  inches  properly  divided  and  fur- 
nished with  a  nonius :    let  B  C  D  E  F  be  the  compound 
tube  or  inverted  siphon  containing  the  mercury;  it  is  her- 
metically sealed  at  B,  and  open  at  £  F ;  the  bore  of  the 
longer  leg  B  C  is  ^V  ^'^  <^"  ^^^^  i^  diameter,  and  that  of  the 
shorter  D  E  F  f|*«  in  the  instrument  from  which  the  descrip- 
tion is  taken.     When  the  siphon  has  been  filled,  it  is  to  he 
fixed  to  the  frame  A  a,  in  such  a  manner,  that  the  two  legs 
3  C,  and  D  E  F  may  have  a  vertical  position.     This  being 
done,  a  circle  parallel  to  the  horizon  is  to  be  cut  on  the  ex- 
ternal surface  of  the  leg  D  E  F  at  the  diatance  of  31  inches 
from  the  top  of  the  scale,  or  39f  inches  from  its  middle,  the 
place  of  which  is  denoted  in  the  figure  by  the  line  O  o.    It 
The  cause  of    will  be  perceived  immediately  that  my  barometer,  as  fisu"  a* 

lut^^)!I!^Ji*   it  ^»as  been  described,  differs  in  nothinir  from  the  coramoo 
ttte  common  ^  ^ 

weather  glass,  weather  glass :  the  imperfection  of  which  ought  to  be  ex- 
plained to  the  less  scientific  reader,  before  the  metluKl  of 
correcting  the  instrument  is  described.  In  order  to  do  this 
with  the  greater  perspicuity,  suppose,  that  when  the  tube  if 
first  filled,  the  surface  of  the  mercury  in  the  leg  D  £  F 
coincides,  as  it  ought  to  do,  with  the  circle  O  o,  and  let  the 
surface  on  the  other  leg  B  C  fall  exactly  on  some  division  of 
the  scale,  for  instance  ^29*5 :  the  weather  glass  will  in  thi^ 
case  give  the  true  weight  of  the  atmosphere ;  because  the 
len^h  of  the  column  of  mercury  in  B  C  is  exactly  ^'5 
inches.  But  an  instrument  thus  constructed  will  give  the 
weight  of  the  atmosphere  falsely  in  all  other  instances :  for 
let  the  length  of  the  column  in  B  C  increase  in  consequence 
of  an  increasing  pressure  in  the  atmosphere,  it  is  evident, 
that  the  surfiice  of  the  mercury  in  the  leg  D  E  F  will  de- 
scend below  the  circle  O  o ;  because  the  augmentation  iu 

.the 
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tlie  op])osite  coluinn  must  be  supplied  by  the  branch  DEF). 
let  it  then  descend  to  the  station  H  h.     Now  from  the  con- 
st r  notion  of  the  weather  glass  here  described,  O  o  is  the 
o;il y  base  from  which  we  can  measure  the  len[^h  of  the  mer- 
cury contained  at  any  time  in  B  C  accurately  by  the  scale; 
consequently  the  part  of  the  column  situate  in  H  h  and  O  o 
will  be.  neglected  in  the  observation  ;  and  the  height  of  the 
barometer  will  appear  to  be  less  than  it  really  is  by  the  space 
H  O;  that  is,  thft  top  of  the  column  will  not  ascend  so  far 
as  it  ought  to  do  above  the  middle  point  of  the  scale.     Od 
the  contrary,'  when  the  mercury  descends  in  the  leg  B  C  it. 
will  rise  in  the  leg  D  E  F,  in  consequence  of  a  quantity  of 
this  fluid  coming  into  it  from  the  opposite  branch.     As  ofl 
then  as  the  weather  glass  denotes  a  height  less  than  29*5 
inches,  the  surface  of  the  mercury  in  the  leg  D  E  F  will 
rise  above  Oo,  the  true  base  of  the  scale;  consequently, 
when  the  column  comes  to  be  measured  by  the  index,  it  will 
appear  longer  than  it  really  is  by  the  height  of  the  mercur}''9 
surlmce  in  the  leg  D  E  F  above  the  base  O  o ;  that  is,  the 
upper  extremity  of  the  column  in  the  branch  B  C  will  fait 
below  the  point  29*5,  but  not  so  far  as  it  ought  to  do.    Thus 
it  has  been  made  evident,  that  the  motion  of  the  mercury 
in  the  shorter  leg  diminishes  the  range  of  the  barometer 
when  it  ccmies  to  be  estimated  by  the  scale;  which  circum- 
stance points  out  the  necessity  of  a  correction,  and  perhaps 
the  easiest  method  of  doing  it  consists  in  bringing  the  sur- 
face of  the  mercury  in  the  leg  D  E  F  to  a  coincidence  with 
the  base  O  o,  before  setting  the  index  attached  to  the  scale. 
My  apparatus  for  this  purpose  is  nothing  more  than  an  ivory  The  mtihoAtA 
fiiston  K  of  a  cylindrical  figure,  about  1|  inch  in  height  correcting  the 
and  {-  an  inch  in  diameter.     Its  lower  extremity  is  a  little  ther  gUisf  bv^ 
convex  and  immersed  in  the  mercury;  it  is  also  easily  moVed  piston. 
i^ertically  by  means  of  the  handle  or  stem  G  L,  which  passes 
through  a  cap  covering  the  mouth  of  the  tube   E  F,   and 
having  a  hole,  I,  in  its  centre,  wide  enough  to  receive  the 
handle.  This  part  of  the  piston  is  also  attached  to  the  frame 
A  a  by  a  loop  or  socket  of  bra^,  L,  in  which  it  would  move 
Vertically  with  perfect  freedom,  were  it  not  for  the  pressure 
of  a  bent  spring  which  is  situate  between  L  and  1,  and  acts 
upon  the  handle  G  >,  with  a  force,  that  keeps  the  piston  i«i 

G  9  any 
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Jse  of  the  pis-  any  position  assigned  to  it  by  the  operator,     Tlie  uk  of  lhi« 
^^'  apparatus  is  almust  too  obvious  to  stand  in  need  of -ao  ex« 

planation ;  its  office  is  to  place  the  surface  of  the  mercury 
iti  the  le^  D  £  F  on  a  level  with  O  o>  when  an  obs^rvatioa 
is  to  be  taken  with  the  instrument.  This  is  done  by  placing 
the  finger  upon  G,  and  pressing  the  piston  downwards, 
when  the  barometer  is  rising,  which  operation  most  be  con- 
tinued until  the  quicksilver  coincides  with  O  o.  On  the 
contrary,  when  the  mercury  falls  in  the  leg  B  C,  the  piston 
must  be  drawn  up  by  means  of  the  handle  G  L*»  so  as  to 
produce  a  coincidence  in  the  opposite  branch  of  the  tube, 
^  necessary  similar  to  that  just  now  mentioned.  One  circnmatance  moat 
^construe-  ^  attended  to  in  the  construction  of  the  instrument;  for  it 
:ion  of  the  in  is  necessary  that  the  middle  of  the  piston  K,  which  is  mark- 
itrument.  ^  ^.j^j^  ^  dotted  liuti  in  the  figure,  should  coincide  with 
O  o,  as  ofl  as  the  barometer  stands  at  39*5  inches.  The 
method  of  providing  for  this  coincidence  will  be  easily 
pointed  out  by  an  example :  suppose,  when  the  tube  is  filled, 
that  tlie  middle  of  the  piston  and  the  surface  of  the  mer- 
cury in  the  leg  D  £  F  coincide  with  O  o,  while  the  height 
of  the  barometer  is  29*00  or  f  an  inch  less  than  29*5;  in 
this  case,  raise  the  piston  until  the  mercury  in  B  C  stands 
at  28*5,  or  as  much  below  29*0  as  29*0  is  below  29«5  :  this 
being  done,  pour  mercury  into  the  leg  D  £  F,  so  as  to 
make  the  opposite  column  rise  again  to  29*0,  and  the  re- 
quired coincidence  will  be  provided  for.  On  the  other  hand, 
suppose  the  instrument  to  be  adjusted  as  above  described, 
and  the  height  of  the  barometer  to  be  30*0,  or  j  an  inch 
above  29*5 :  in  tliis  case  push  the  piston  downwards,  until 
the  column  in  B  C  stands  at  30*5,  or  as  much  abo%*e  30*0  as 
30*0  is  above  29*5 :  this  being  done,  take  a  quantity  of  mer- 
cury out  of  the  leg  D  £  F  just  sufficient  to  make  the  oppo- 
site column  fall  again  to  30*0,  and  you  will  have  secured  the 
coincidence  required. 
Remarks  re-         I  have  obsen'cd  in  a  preceding  part  of  this  letter,  that  the 

spectmg  the     pjston  of  my  barometer  is  l^  inch  in  length,  and  i  ao  inch 

dimensions  of  f     ,.  -^  ,  .  .    "  .  ^  ^      .  .  ? 

the  piston.  indiumcter;  but  the  reader  is  not  to  miagme,  that  these 
dimensions  are  fixed  by  necessity,  for  they  may  be  varied  at 
pleasure;  and  the  following  rule  will  determine  the  one, 
when  the  other  is  given.     Ist.  When  the  diameter  of  the 

piston 
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piston  18  given,  multiplj  the  length  of  the  scale  by  the 
square  of  the  internal  diameter  of  the  leg  B  C,  and  dinde 
the  product  by  the  square  of  the  given  diameter,  and  the 
quotient  will  be  the  length  of  the  piston :  tid.  When  the 
length  is  given,  divide  the  product  found  above,  by  the  given 
len^h,  and  the  square  root  of  the  quotient  will  be  the  dia- 
meter of  the  piston.  In  adjusting  these  dimensions,  we 
have  two  circumstances  of  some  importance  to  attend  to ; 
the  quantity  of  mercury  requisite  to  charge  the  tube  in- 
creases with  the  length  of  the  piston,  which  suggests  a  con- 
<Nderation  of  an  economical  nature;  but  if  the  diameter  of 
the  piston  be  too  much  angmented,  to  avoid  expense,  the 
free  motion  of  the  barometer  will  be  considerably  impaired; 
the  ^rtist  must  therefore  use  his  own  judgment  in  ^ving 
those  dimensions  to  the  piston,  which  will  be  the  most  conve- 
nient for  the  tube  he  is  going  to  fit  up. 

I  remain,  &c, 

JOHN  GOUGH. 


IL 

Obseirations  on  the  Phytolacca^  or  Ainerican  Pokeiceeff;  hy 
Mr.  M,  Braconnot,  Member  of  the  Academy  of  Sciences^ 
^c.  ai  Nancy*. 

jyX  AN,  who  lays  all  nature  under  contribution,  to  Increase  The  properties 
his  enjoyments,  has  availed  himself  of  a  great  number  of  ^enJair/to  be** 
vegetable  productions;  but,  notwithstanding  his  ext ei. si ve  examined. 
researches,  he  is  yet  far  from  being  acquainted  wit!)  the  pro- 
perties that  characterise  the  majority  of  plants.     I'he  phy- 
tohiccu,  which  has  been  greatly  neglected,  may  furnish  an 
instance  of  this.     • 

Sect.  I. 
Incineration  of  the  phyfoiacca. 

THIS  plant,  which  is  acrid,  has  a  very  thick,  fleshy  root,  Phytolacca. 
at  big  afl  a  man*s  leg*     Its  stalks  are  as  big  as  a  large  walk- 
ing stick,  six  or  seven  feet  high,  and  purple. 

•  Abridged  from  the  Annales  de  Chimie,  Vol.  LXXH,  p.  71,  April  1807. 

If 
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Stalk  yields         If  a  piece  of  the  stalk  be  exposed  to  the  flame  of  a  can- 

poush.  ^1^^  -^  jg  reduced  to  a  reticular  texture,  exbibitini;^  mben 

viewed  by  a  lens,  a  series  of  longitudinal  filaments  connected 
by  cross  meshes.  If  this  be  a^in  exposed  to  the  flame,  it 
swells  up,  melts,  and  the  result  is  potash. 

14 oz.  troy  in-'     Four  woody  stalks  of  this  plant  weighed  when  dry  440 

cinerated,  gram.  [l4oz,troy].  These  I  burned  in  an  iron  crucible; 
and  when  itbe^n  to  grow  red  hot,  the  matter  assumed  t 
pasty  consistence,  and  ended  by  fusing,  accompanied  with 
a  swelling  up  occasioned  by  the  evolution  of  hidrogen  f^ 
-which  burnt  with  detonation  as  it  burst  from  the  melted 
matter.  When  the  crucible  was  cold,  it  contaiued  a  hard 
brown  substance,  that  had  a  caustic  taste. 

Coallixiviated.  As  it  was  impossible  to  get  this  saline  residuum  complete- 
ly out  of  the  crucible,  I  boiled  water  in  it,  and  thus  easily 
separated  it,  great  part  of  it  being  dii!So|ved«     The  liquor 

432  gn.  of  salt,  filtered  and  evaporated  to  dryness  left  28  gram.  [43^  gr.]  of 
a  saline  substance,  which  I  saturated  with  pure  nitric  acid. 
The  liquor  deposited  a  blue  precipitate,  which  weighed 
4  decig.  [6  gr.].  This  precipitate  was  not  altered  by  mu- 
riatic arid^  and  appeared  to  me  to  be  pmssian  blue  with  a 

A  little  silex,   little  silex. 

)n  the  solution  saturated  with  nitric  acid  pure  nitrate  of 
strontian  occasioned  no  precipitate:  but  nitrate  of  siher 
threw  down  some  muriate  of  silver,  which   wcfighed  when 

8-5grf.  of  mur  dry  22  dec.  [34  gr.[.  answering  to  25  cent  [8f  grs.]  of  mu- 

riaucacid.        riaticacid. 

After  having  separated  a  little  silver  from  the  liquor  by 

means  of  sulphuretted  hidrogen,  I  filtered^  and  evaporated 

to  dryness.     Thus  I  obtained  33  gram.  [510  grs.]  of  nitrate 

270  gn. of  pot-  of  potash;  containing  17*5  gram.  [270  grs.]  of  pure  potash 

*^***  according  to  tlie  analysis  of  Thcnard.     These  33  gram,  of 

potash  contained  no  foreign  matter,  for  they  crystallized  to 

the  last  particle. 

6  grs.  of  silex.      The  part  insoluble  in  water  being  treated  with  nitric  acid, 

4  decig.  [6  gr.]  of  silex  were  left.      Carbonate  of  potash 

110  grs.  of       threw  down  from  the  nitric  solution  13  gram.  [200  grs.]  of 

lime.  carbonate  of  lime ;  and  the  filtered  liquor,  being  boiled,  let 

Alinlcmagnc-  fall  a  few  decigr.  of  carbonate  of  magnesia  and  hme.     It  is 

sid  and  linic.     probable,   however,  that  tlie  hme,    which  constitntes  the 

greater 
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^reiit^r  part  of  the  insolu)>1e  portion  of  the  ashesy  is  not  in 
tlie  state  of  carbonate  in  the  plant,  but  saturated,  as  well  as 
tiie  p.»tas!i,  with  another  acid,  which  will  be  lueutioued  pre- 
sent I  v. 

From  the<:o  observations  we  may  in(<^r,  that  a  hundred  1 00  lbs.  of  ash- 
pounds  of  the  ashes  produced  by  incinerating;  the  phytolocca  VqP"*^  66 lbs, 
will  yield  66 lbs,  10  oz.  5  dr.   of  dried  alkaline  carbonate.bonateof  poi- 
nearly  {/ure,  and  containing  about  4'2  lbs.  of  pure  and  caus-  ^^* 
tic  potash*. 

Sect.  II. 

Exmmhtaiion  o/^  the  ttcidi  that  neutraHaes  tike  poUuh  in  titt 

Phytolacca.  ■ 

I  BOILED  4|  hectogr.  [14|  oz.  troy]  of  the  fresh  woody  l4lo«.of  the 
stallcs  of  this  plant  in  a  quantity  of  water.     Tlie  decoction  *  \ 

did  not  change  infusion  of  litmus.  On  evaporating  to  a  si- 
rupy  Gonsi^itence,  1  gram.  [13^  <;rs.]  of  a  salt  confusedly  yielded  I5{ra 
crystallized  was  deposited  by  standing  some  time.  Of  this  ®*  neutral  siiu 
the  greater  part  was  soluble  in  water,  2*5  decig.  [3}  grs.]  of 
a  white  powder  remaining,  which  were  dissolved  in  nitric 
acid.  With  this  solution  nitrate  of  lead  gave  a  white  pre* 
cipitate,  which,  dried  and  put  on  a  red  hot  iron,  gave  a  lit- 
tle smoke,  and  left  a  yellow  oxide  of  lead,  soluble  in  a  weak 
acid. 

The  soluble  part  of  the  saline  deposit  did  not  afford  any  Not  distinctly 
very  distinct  crystals  on  being  evaporated,  but  a  saline  crust  *''^*  «a  e. 
of  a  very  pungent  taste  was  formed. 

This  salt  swells  up  and  is  carbonized  when  exposed  to  the  Swells  up, 
fire,  and  leaves  as  a  residuum  carbonate  of  potash.     The  f*"'****  *"^ 
^ame  salt,  when  heated  with  concentrated  sulphuric  acid,  is  nate  of  potash, 
blackened,  and  produces  sulphurous  acid. 

Lime  water,  and  the  nitrates  of  lime,  strontian,  and  lead.  With  lime, 
form  white  precipitates  in  its  solution,  which  are  insoluble  in  j^^  mtoluble 
distilled  vinegar.  in  viiiegar. 

^  As  potash  diminishes  considerably  In  vegetables  in  proportion  as 
they  approach  the  woody  state,  it  h  proliable,  that  tlie  phy  tolucca  would 
afford  a '  much  greater  proportion  of  potash  in  an  earlier  stage  ot'  its 
growth. 

These 
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The  decoction     These  experiments  announced  a  deliquescent  and  difi- 
precipitated  by  ^uitly  crystallizable  salt  in  the  ph jtola€X»  :  and  to  separate 
nitrateofle»d.  its  elements,  1  diluted  the  decoction,  which  had  been  eva- 
porated to  a  slrupy  consistence,  with  a  sufficient  quantity 
of  water.     To  this  I  added  a  solution  of  nitrate  of  lead, 
which  formed  a  very  copious  precipitate ;  and  the  filtered 
liquor  afforded  an  abundant  crystallisation  of  nitrate  of  pot* 
ash.. 
With  sulphuric      The  precipitate,  afler  being  well  washed  and  dried,  weigh* 

tS^U^ruree.  ^  ^  ^"^^^  [77  grs*]-     Being  treated  with   a  fourth  of  its 
weight  of  sulphuric  acid  diluted  with  six  parts  of  water,  a 
tolerably  decided  smell  of  uree  exhaled  from  the  mixtor^ 
which  had  been  exposed  to  a  gentle  heat  oo  a  aand  bath; 
The  acid  li-     and  the  liquor  was  tiltered.   What  passed  through  was  acid; 
quor.  ^-j  ^^^  crystallize  by  evaporation  or  standing;  and  on  con- 

tinuing the  evaporation  a  glutinous  matter  remained,  yellow- 
ish, attracting  moisture  from  the  air,  and  carboniz^  by  a 
stronger  heat. 
pAither  eza-        In  this  acid  the  nitrate  of  lead  produp^d  a  very  copioiu 
''^^'  flocculent  precipitate ;  and  the  precipitate,  exposed  to  the 

blowpipe,  was  immediately  reduced  to  a  globnle  of  metallic 
lead. 

The  nitrates  of  lime  and  strontian  produced  no  percepti- 
ble alteration  in  it,  but  ammonia  occasioned  a  precipitate. 

It  precipitated  lime  water;  and  the  precipitate  put  on  a 
hot  iron  began  by  carbonizing,  und  lefl  some  ashes,  which 
di.^soU'cd  with  ofTervescence  in  nitric  acid. 

'\V]>ut  remained  of  the  acid  I  saiurctod  with  soda,  but  no 
crystnlji  were  produced  by  evaporation.     The  result  of  this 
combi  lilt*  ;;-»,  when  heated  in  a  crucible,  burned,  leaving  a 
light,  ijlkaline  coal,  that  effervesced  with  nitric  acid. 
Ana!ogr)U5?  to        From  the  properties  here  mentioned,  it  appears,  that  the 
the  mahc.         j^^j  j  ^^  ^  hytolaooa  has  considerable  afHiiitv  to  the  malic,  but 
Pointj:  in -which  with  a  few  shades  of  difference.     With  lime  and  lead  malic 
ihby  diner.        jj^.j^  ft>riiis  flocculent  preci})itatcs  very  easily  soluble  in  dis- 
tilled viiK'ii:ar;  but  those  with  the  phytolaccic  acid  are  in- 
Tcrhaps  inter-  sohihle.     This  acid  uitiy  probably  be  a  mean  between  the 
nj.ti .  t.-  be-      nialie  and  oxalic,  or  an  oxi^enized  malic  acid  ;  but  as  it  is 
lie  and  oxalic.  ver>'  abundant  in  the  phytoiaccu,  it  will  be  easy  to  ascertam 
this  by  farther  examination  of  its  saline  combinations. 

Oil 


ON  THE  PHYTOLACCA.  8^ 

On  the  contwuTf,  should  it  prove  to  be  malic  acid,  it  wonld 
be  at  least  the  6rtt  example  of  inalute  of  potash  found  abuu^ 
dantly  as  a  natural  production 


Sect.  ITT. 

JSxaminatian  of  the  colouring  matter  contained  in  the  terries  of 

*    the  Phytolacca. 

The  berries  beioii^  bruised  in  a  ^lasg  mortar  with  a  certain  The  colouriaf 
qaantHy  of  water,  the  filtered  liquor  was  of  a  fine  bright  pur-  ™*^"*^'* 
pie  colour.     I  at  first  attempted  to  fix  it  on  cloths,  but  soon 
ficMind  its  extreme  fufi^ciousness. 

The  juice  of  the  berries  has  a  sweetish  taste,  leaving  be-  The  juice  of 
hind  a  sensation  of  acrimony.     Paper  tinged  blue  with  lit-       *>«"*«•• 
Mm,  and  wetted  with  water,  was  reddened  when  dipped  into 
it ;  but  the  blue  was  restored  without  the  least  alteration  by 
^imshing  with  a  little  warm  water. 

At  a  moderate  temperature  it  soon  underwent  the  vinous  Soon  ferments, 
fermentation.  The  wine  producecl  was  unpleasant  to  the  T^^^.®  ***?».  ^"* 
taste,  but  brandy  may  be  obtained  from  it  by  distillation. 

If  a  few  drops  of  lime  water  be  added  to  the  juice,  it  soon  Lime  water 
assumes  a  fine  yellow  colour ;  but  the  smallest  qnantityof  ^"'"**^^    ^^' 
aicid  toon  restores  its  purple  hue.     If  the  yellow  liquor  have  Any  acid 
flnfficieut  irolofir  to  write  with  it,  breathing  on  the  paper  will 
change  the  yellow  letters  to  purple;  and  so  will  even  expo- 
sure to  the  air,  though  less  speedily. 

Sulphuretted  hidrogen,  or  urine  added  in  small  quantity  sulphuretted 
Jto  the  yellow  liquor,  changes  it  immediately  purple.  hidrogen,  or 

The  deep  yellow  liquor  prculuced  by  the  comlnnatioo  of  "he^Hirplc^'** 
the  purple  of  phytolacca  with  lime  grows  lighter  by  the  ad-  Water  dilutes 
liitiou  of  water*  and  assumes  the  tint  of  chromate  of  |M)tasli.  the  yellow,  and 
But  if  the  quantity  of  water  be  still  iucreahed,  the  original  '"ly^resuire^"" 
purple  reappears.     At  first  I  ascribed  this  effect  to  the  car-  ^^^  purple. 
bonic  acid,  that  might  be  contained  iu  the  water ;  but  water 
long  boiled  exhibits  the  same  phenomenon.     Hence  I  inter, 
that  water  acts  by-weakening  the  efiect  of  the  lime  in  the 
yellow  liquor,  which  occasions  it  to  return  to  purple. 

From  what  has  been  said  it  appears,  tliat  the  yellow  li- 
quid afibrds  a  ver>  delicate  test  of  the  presence  of  acids;  ofacids^**  *"* 

and 
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ktiA  a  comparative  experinieDt  with  litmua  will  corrobaitle 
this.  Into  two  glasses  I  put  equal  quantities  of  the  juice  «f 
Phytolacca,  \%hich  I  had'  turned  yellow  by  a  few  dropi  «f 
lime  water :  and  into  the  two  other  glasses  I  put  an  eqnl 
weight  of  infusion  of  litoius,  of  an  ec|ual  depth  of  cotoar. 
More  than  6o  drops  of  a  very  weak  acid  were  required  t« 
redden  the  infusion  of  litmus,  but  less  thaa  15  restored  tk 
purple  colour  of  the  yellow  liquor.  Hence  it  follows,  thid 
the  yellow  liquor  of  phytolacca  is  at  least  four  times  a^  seo- 

Mitdoei  not     '^^^^  ^  ^^^  infuMon  of  litmus ;  but  the  yellow  liquor  bcio}; 

keep.  extremely  fugacious,  it  cannot  be  kept,  or  eveu  used  bat  jiut 

af^er  it  is  prepared.     A  few  houra  are  huflicieiit  to  change  it 

Its  spontaneous  First  a  fallow  precipitate  fulls  down,  which,  looked  at  iatke 

cfcaiifct.  gm,^  exhibits  ver>'  small  tcules  with  the  varioaa  hue>af  tlK 

opal.  After  a  few  days  brown  flocks  se|)arate  from  it.  Thft 
properties  of  the  reagent  are  then  entirely  destroyed,  andil 
length  the  liquor  is  almost  wlu>lly  deprived  of  colour. 

The  following  are  the  rcs^lts  produced  id  the  purple  liqasr 
by  other  rcageuts. 

Caustic  alkalii  give  it  a  yellow  colour.     Alkaline  rabca^ 
bonates,  a  line  violet,  that  fades,  and  becomci  yeUoa,  faf 

F.ffcrt^  of  re-  *l*»^d»»K'  ^^^^^  acids,  nothing  perceptible.  Dilute  oxi- 
tgenu  on  the  genized  muriatic  acid,  a  complete  depri  vatiou  of  coloor,  with 
liurple  liquor.  ^]^j{e  flocks.  Alum,  uothing  apparent  on  mixing,  but  after 
some  days  a  very  light  red  precipitate.  Muriate  of  lime,  m 
change.  Muriate  of  tin,  a  red  ^sediment  inclining  to  lilacs 
and  leaving  the  supernatant  fluid  colourless.  Nitrate  «f 
lead,  a  precipitate  of  the  colour  of  wine-lees.  Superoxidcd 
sulphate  of  iron,  a  dirty  violet:  and  on  adding  an  alkalis 
very  deep  green  precipitate,  changing  yellow  by  exposure  ts 
the  air. 

The  purple  colour  that  tinges  the  epidermis  of  the  stalb 
of  the  Phytolacca  is  precisely  of  the  same  nature  as  tbatooa- 

..        .  tained  in  the  berries,  and  ailorded  the  same  results, 

J  nc  f  o«otuing 

mailer  of  the        1  have  convined  myself,  that  this  purple  does  not  ansc 
stalks  the  same.  pi^Q^  ^|^^  alteration  of  any  colour  by  an  acid:    for  having 

chau^^ed  it  yellow  by  ammonia  perfectly  freed  from  carbook 
Not  a  colour  ^  "  :  .  ,     ,  .  ,  i     t       i- 

aitcrvd  by  an    acid,  impregnated  hnen  with  this,  and  exposed  the  linen  tos 

^^^^*  moderate    temperature  excluding  tlie  air,  the    purple  re- 

appeared in  all  its  lustre  as  the  ammonia  was  volutiiized. 

Thi. 
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-   This  colour  is  different  therefore  from  that  of  some  other 

Jraits,  as  the  plum  aud  cheny,  which  becomes  greeo  on  the 

julditiou  of  alkalis ;  aud  from  that  of  litmus,  which  alkalis  Diffen  from 

tnru  blue:  but  it  appears  to  have  some  analogy  with  that  of  ^^^^■'^^iu<c<)' 

the  grape,  as  lime  water  turns  red  wuie  of  a  dirty  yellow,  imits. 

wbich  acids  change  agaiu  to  red*  Analogous  f 

that  rf  th0 
grape. 

Sect.  IV, 
Oiher  prapertieSf  and  cultivation  of  the  phytolaeca. 

Id  North  America  the  leaves  are  boiled,,  and  eaten  as  spi^ 
ttftch,  and  I  have  found  them  very  good**     The  juice  of  the  ^   . 
toot  18  a  purgative,  and  may  be  taken  in  the  dose  of  a  table-  lent. 
•poonful  or  two ;  but  must  not  be  used  when  there  is  any  Juica  of  th« 
inflafiHnation  of  the  viscera.     The  narcotic  virtues,  that  have  ^^  P"'K**»i^ 
been  ascribed  to  it  arc  illusory,  as  Lemery  obsen'ed. 

It  may  be  propa^ted  by  seed,  sown  in  the  sprin(>  in  liglit 
ground,  and  transplanted  to  a  dry  soil,  which  should  be  dug  ^ 
very  deep*     When  the  plants  have  taken  root,  they  require 
no  care,  but  to  be  kept  free  from  weeds.     The  stalks  die 
with  the  first  frosts,  but  the  roots  are  perennial,  and  throw    -r 
out  shoots  in  the  spring  for  several  years. 


Ill* 
jt  Memoir  on  the  Proteus  Angtnnus;  by  Baron  von  Zoisf. 


T 


HE  proteus  anguinus  is  found  in  Carniola,   between 
Sittich,  an  ancient  monastery  about  eight  leagues  from  Lay-  Where  foani* 
bach,  on  the  road  to  Neustadt,  and  a  small  village  called  Vir 
in  the  Sclavouian  language,  and  Weyer  in  German* 

•  Th-s  young  sbopu  are  said  to  be  as  good  as  aitparagus.   Tr. 

f  Translated  from  the  Italian  manu'icript  of  Baron  Zois  by  Mr.Siauve, 
commissary  at  war ;  and  inserted  in  the  Magazin  Encyclop6dique  fur 
January,  1807,  p.  39 ;  whence  ibis  article  is  taken. 

The 
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Geology  of  the      T^^  ^^^^  ^^^^^  composes  the  hills  of  Sittich  is  a  comptct,  1^ 
l»lacc»  fttrat'ified,  calcareoas  mass,  rising  in  the  centre  of  our  Atpi  M* 

to  the  height  of  1500  toiscs  above  the  level  of  the  Adriitk;  m^ 
and  the  geological  character  of  which  i;»  to  be  iuterspcrsc^  |< 
with  funnc1-sha{>ed  hollows  on  the  surface^  and  <^rottiie&tt| 
caverns  internally. 

At  the  foot  of  a  part  of  this  calcareous  rock,  at  the  bottom 
of  the  valley  of  Vir,  are  two  openings  or  mouths  of  grottoo, 
15  or  IS  inches  in  diumetcry  3  or  4  feet  atx>ve  the  surface  if 
the  ground,  and  al>out  W  feet  distant  from  each  other. 
From  each  of  these  a  stream  of  cold  and  limpid  water  flowi 
into  a  small  basin  beneath,  which  is  afterward  lost  in  the  | 
Seen  only  in  ground  about  750  paces  beyond  the  villasre.  The  aapU- 
t#o  basins       bious  animal  in  question  has  never  yet  been  foond  in  C«* 

■iipi>licd  from  ^  •     ^i        ^        u     •  i  •*  • 

Mibtcrrancous  niola,  except  m  these  two  basms:  and  as  it  ta  never  seeam 
caT<*rn5,  tnd  them,  except  on  the  melting  of  the  suow,  or  after  iMuy 
tioos.  '    rains,  it  is  supposed,  that  the  overflowing  of  the  aubterrancHi 

reservoirs,  to  which  they  belong,  drives  them  out.  The  pea- 
sants of  Vir,  who  know  them  by  tradition  aa  wall  af  eaipen- 
Fbpukr  names,  eacc,  call  them  beia  riba,  wliite  lisl),  or  zhiacesk^m  ri^,  liik 
that  has  something  iiuman.     The  latter  name  alludes  it  tli« 
joints  of  their  toes,  or  fingers^  and  the  colour  of  their  akin. 
By  whom  no-       The  animal  was  iirst  made  known  to  the  public  by  Di; 
***^*  Laurenti,  in  his  Synopsis  ReptHiumf  in  1/68.     lie  gave  it 

the  name  of  pro\ens  augninus.     Scopoli,  who  saw  it  alirr, 
guvL-  a  fuller  description  of  it  in  177^>  in  his  Annus  Quhnins 
Historic  y-yaturalis,      lie  says,  that  Linneus,  to  %\hom  be 
sent  it,  considered  it  as  the  larva  of  a  lizard ;  but  he  thought 
Linneus  "ju":-     't  a  distinct    pjcnns.      Linneus  however  expressed  himself 
^'urvl''  ^°  ^^^  doubtinirly  both  on  this  and  the  proteus  tritonius  of  Schranck, 
found  in  lakes  in  the  interior  partt«  of  Austria  ;   leaving  it  to 
accurate  and  repented  observation  to  decide,  whctlier  or  not 
they  underwent  a  transformation  at  a  late  period. 
Diipsccted.  '^^  forward  the  s(»lut!on  of  the  i»roblem,  Raron  Zois  sent 

several  speeiinf-ns  of  the  protens  an^ninus  preserved  in  spirit 
to  Dr.  So -.reilier,  profe>sor  of  natural  history  at  Vienna,  that 
he  might  di.4seet  them.     The  anatomical  descrifJtion  is  ♦nveo 
at  leujxth  in  the  Philosophical  Transactions  for  ISO  I. 
Its  annlnjrr  to       '^  ^*^  principal  anah^y  between  the  proteus  and  thelan-s 
larv«oibunie   of  some  amphibia,  which  has  occasioned   them  to  be  con- 
founded 
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founded*,  consiatitiu  the  ^ills  common  to  both.  Mr*  Schreiber  aniphlbia  in 
liowever  observes,  tliat  the  gills  of  the  proteus  differ  essen- 
tially  from  those  of  larvjr  and   fishes  by  their  red  colour, 
owing  to  the  blood  which  it  causes  to  circulate  through  them 
more  or  less  abundantly  at  pleasure. 

As  to  the  organs  of  respiration,  Mr.  Schreiber  asserts,  that, 
having  dissected  a  great  number  of  larvie  bf  aquatic  lizards, 
he  never  found  the  least  analogy  between  them  and  the  pro- 
teu's.     He  considers  it  as  more  allied  to  the  siren  laccrtina,  More  analo- 
both  having  gills  and  lungs;  though  Camper  indeed  denies  fejj^laccrtina. 
the  existence  of  lungs  in  the  siren.     It  is  true  Mr.  Schreiber 
observes,  the  siren  differs  in  having  but  two  feet;    a  short  Digp^^gj^^g^^ 
head  without  any  beak;  a  small,  pointed  moutli;  eyes  very 
apparent,  and  eyebrows ;    and  the  lungs,  though  equally  Lu„gg, 
formed  of  one  single  membrane,  without  any  cellular  divi-  * 

sions,  running  along  both  sides  of  the  body,  and  exhibiting 
neither  the  various  turns  nor  the  very  remarkable  bladders 
found  in  tho^e  of  the  proteus. 

That  Mr.  Schreiber  found  it  difficult  to  discover  and  as-  difficult  to  m- 

certain  all  the  parts  of  the  organization  of  specimens,  that  certain  its 

had  been  kept  a  long  time  in  spirits,  is  not  at  all  surprising.  P*"**** 

He  observed  ovrfries  however,  and  even  something  that  had  Apparently 

the  form  of  a  uterus :  but  he  lays  no  fi^reat  stress  on  these  ovaries  and  a 

,.   ,  ^  ^  o  uterus, 

•light  appearances. 

I  hope  however  he  will  be  able  to  decide  the  question,  by 
means  of  the  dissection  of  some  individuals,  which  I  have 
found  means  to  send  him  alive.     The  basins  at  Vir  had  fur-  Oniy  from  3to 
nished  only  three,  four,  or  five  in  a  year  since  1798 :  but  on  5  found  in  a 
the  26th  of  December,  1804,  on  the  thrtwing  of  a  deep  snow,  ^^"^^ 
fourteen  were  brought  tne  at  once.     These  are  at  present  at  Once  14. 
Vienna,  some  of  them  under  the  eye  of  Mr.  Schreiber,  and 
others  in  a  subterraneous  canal,  under  circumstances  the 

•  Tlie  question  appears  at  present  decided,  and  the  protel  are  consi- 
dered a«  a  dW.tiiict  genu*  Beside  the  anguinu<;,  which  had  already  been 
figured  and  described,  but  of  the  manners  and  habits  of  which  Baron  ZoTi 
gives  here  new  and  iiitcresting  particulars,  and  the  tritonius  of  Schranck, 
Humboldt  and  Bonpbnd  oixerved  an'ither  species  in  Peru,  the  skin  and 
limbs-of  which  perfectly  r^^u'iubb  those  of  the  salamander. 

most 
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most  favourable  for  tlicir  noufSshincut,  and  for  tht-ir  hretd- 
iiig,  if  thoy  be  capable  of  it*. 
Manners.  As  to  tlic  manner  of  living  of  the  proteus,  wliether it  Lei 

perfect  animal  or  not,  its  ))nucipal  character  is  a  very  flec'«M 
Strong  antipa-  untipatliy  to  (laylij»;ht.     Exposed  to  the  sun  it  is  atriiatrdia 
an  extraordinary  manner,  and  makes  continual  oflortslon- 
Ko  external     <^«ip^.     Yet  it  has  no  eyes  externally,  or,  as  Scopoli  assfrti, 
«y«=  two  tubercles  in  the  place  of  eyes.     Mr.  Schreiber  first  di»- 

^ut  two  under-  covered  its  small,  black,  subcutaneous  eyes,  which  are  j»- 
neaththcskin.  ce[>tible  sometimes,  though  but  rarely  ;  anfl  this»  only  in  in- 
dividuals that  have  grown  lean  by  forced  abstinence,  andtbe 
e/ dermis  of  which  is  become  very  thin. 

In  its  movements  under  water  the  proteus  somctimo  en- 
ploys  its  paws,  or  feet ;  at  other  times  its  tail,  in  diffeTot 
manners.     Its  progress  is  slow  and  circumspect :  but  when  it 
When  offeiul-  ^^  irritated  it  flees  with  swiftness,  and  with  a  sinuous  motioa 
cd  quickly  and  ii^^e  an  eel.     In  this  case  it  makes  no  use  of  its  feet :  and  m 
-e  an  ci- .       those  bt  hind  mi^ht  impede  its  velocity,  it  keeps  them  doir 

Conceali  ituclf  *^  ^^"^  l>ody.  During  the  day  it  likes  to  keep  itself  concealed, 
In  the  day :  and  seldom  changes  its  place :  by  ni|;ht  ou  the  contmrit  if 
Jj^"j*    *"  "*^  always  seen  moving  about  at  the  bottom  of  the  water,  aid 

frequently  attempts  to  get  out. 
Take«  no  f  »od  Those  C  at  are  thus  in  captivity  would  never  touch  any  W 
In  confine-  the  food  oiiVred  them,  such  as  fresh  eggs  of  fishes,  fibictef 
fishes  or  frogs,  aquatic  worms,  polypi,  conferva,  &;c.;  Mt 
even  the  helix  thermalis,  though  it  is  certain  in  a  state  «f 
liberty  they  swallow  a  great  number  of  these  test aceoas  ani- 
mals; for  I  have  found  as  many  as  eis^lity-four  of  their 
bhelU  in  the  excrements  of  a  well  fed  proteus,  which  bedii' 
charged  at  three  times  the  second  day  of  his  captivrtr^ 
%Vhen  living  ones  were  given  him,  he  took  up  one  with  bit 


"Moves  by 
means  of  i's 
paw«,  or  toil, 


ment. 


Receptnclc 
formed  for 
thcin  by  the 
trchdake. 


*  The  nrchdu  Ice  John  has  bad  a  subterranean  canal  constructed  of  tub' 
A  stream  of  spring  water  runs  through  the  ^inllos'Hics  formed  iaii,  wai 
iilU  the  dirrcr.-nt  ba^^nx,  in  >%'hi:h  tlic  protci  are«  A  spring  wastelecied, 
the  waters  of  which  contain  insects  adapted  ior  their  food*  and  fflcaiu 
have  been  contrived  for  inspecting  the  liitle  cutony,  when  it  mar  b* 
thought  time.  It  is  to  he  wishc<'.  by  the  epicure,  that  the  proiet  mtf 
bleed,  Air  thrir  flesh  is  white,  delicate,  and  of  an  exqui>tte  flifoor, 
a»  1  have  beeo  assured  b>'  Baron  Zois,  who  has  eiitca  it.  A'ate  rf 
Mr.  Siaut€, 

mouta 
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month,  but  immediately  threw  it  out  to  the  distance  of  two 
inclM?^.  Afterward  he  chose  rather  to  leave  them  to  breed, 
than  to  taste  them.  * 

N  ot  with  stand  iuj5  this  obstinacy  in  refusing  all  kind   of  Livesalonf 
Ibod,  these  animals  live  a  long  time  in  pure  water,  if  they  ^  ^'  ®  ***  ^^^ 
be  kept  in  the  shado  in  wooden  tubs  15  or  18  inches  high, 
and  as  much  in  diameter ;   and  if  the  temperature  of  the 
water,  which  ought  to  be  changed  every  four  or  five  days, 
do  not  exceed  8^  of  Reaumur  [50®  F.],     Put  into  cold  wa-  about  50*  F. 
ter  in  which  snow  was  floating,  I  have  seen  them  experience 
painful  sensations,  manifested  by  their  agitation,  and  die 
within  four  and  twenty  hours. 

When  put  together  they  appear  to  know  one  another,  for  Know  one  tno- 
the  new  comers  soon  grow  familiar  with  the  old  ones,  and 
sometimes  even  utter  a  gentle  cry,  that  seems  to  indicate  Utter  t  cry  of 
their  satisfaction*:  on  the  contrary,  when  they  are  offended  **^jf!*f||'^ 
by  the  cnriosity  of  the  spectators,  or  the  ap|:^arance  of  the  displeasuro, 
sun,  they  hiss  with  a  harsh  tone,  very  different  from  the  pre- 
ceding, and  at  the  same  time  emit  bubbles  of  air  from  the 
mouth  and  gills.     The  degree  of  their  agitation  may  be  dis-  Express  of- 
tingui^hed  by  the  greater  or  less  tumefaction  of  the  branchy  ^^^^^  **X  thtlf 
plumes  that  rise  from  the  gilU,  as  well  as  from  their  colour^ 
which  in  this  state  assumes  a  fine  crimson.     If  these  plumes 
be  then  viewed  with  a  microscope,  they  resemble  branches 
of  coral ;  but  when  the  animal  is  tranquil  they  fallj  become 
ilaccid,  and  are  of  a  livid  white. 

With  a  lens  of  moderate  power  the  systole  and  diastole  ClrcuUilen  «f 
ef  the  pulse  may  be  perceived  in  these  plumes,  the  branches  [Tthe'^^IU*** • 

*  The  proteiu  appears  to  possess  the  sense  of  feeling  in  an  eminent 
degree.  1  have  often  been  pleased  to  see  it  pass  its  little  hands  over 
pthers  of  its  own  spcciQS, 

Howpver  this  may  be,  the  resemblance  of  it^  fore  paws  to  the  human  * 

hand,  the  fine  carnation  tint  of  this  pretty  animal,  the  transparent  ep|p 
dermis  that  may  be  compared  with  that  which  covers  the  person  of  a 
handsome  woman,  the  sort  of  amorous  cry  it  utters  when  it  has  a  com^ 
panion  given  it,  have  throwp  me  more  than  once  into  a  re  very.  I  know 
not  whether  the  proteus  possess  more  than  ordinary  intelligence  :  but 
every  thing,  even  to  its  obstinacy  in  refusing  all  kind  of  nourishment, 
interest  me  in  favour  of  ihu^h-man,  as  the  Camiolians  call  it.  ^otfi  qf 
Mr,  Siatwit 

of 


gS  on   THE  PROTEUS  ANGUIIflJS. 

of  wliich  are  so  luany  tubes ;  and  the  red  globales  of  Uool 
may  be  seen  to  ascend  and  descend  at  each  pulsati«ia.    I 
have  counted  from  forty-Bvc  to  forty-eig^ht  of  these  paUatiooi 
in  a  minute. 
Ont  of  thpwa-      Out  of  the  water  the  proteus  cannot  proceed  more  dna 

to  thl^grouad'  ^  ^*^^  ^^^*  ^^^  *^^®  glutinous  substance,  with  which  it  U  «- 
and  dies.  reloped,  soon  dries,  and  glues  it  to  the  |pround  by  the  put 

On  which  it  dva^  itself  along.     Several  of  mine  died  io  this 
state.     Having^  found  one  thus,  that  had  atill  some  signs  tf 
life,  I  separated  it  with  my  hand;  but  it  died  two  dajw  i^ 
ter,  having  a  red  streak,  indicating  inflamimitioo,  along  tk 
side  wliicli  had  adhered  to  the  grouiid.     Others  after  it, 
which  were  separated  by  means  of  warm  water,  coDttOMd 
Before  death    to  live.     lu  all  that  died  under  my  iospectioo  I  obeerved  n 
their  ijiiny       infallible  sigu  of  approachifig  death :  the  gluten,  with  vhadi 
e^ura  es.  ^^^^  ^^  covered,  begins  to  separate  from  the  b(Kij»  and  be* 
comes  risible  in  the  water ;  it  floats  about  them  ia  flockh 
attaching  itself  particularly  to  the  pawa  and  tail ;  at  length 
they  turn  on  their  backs,  and  soon  come  to  die  oa  the  i«N 
face  of  the  water. 
Size  from  7  in.      The  annexed  figure  of  a  proteus  ang^inus  drawn  ffsn 
to  15,  by  6  or  nature,  PI.  Ill,  ftg.  ^,  gives  an  accurate  idea  of  its  ester* 
nal  form.     With  respect  to  size,  they  have  been  fband  fnua 
seven  or  eight  to  twelve  or  thirteen  inches  long,  and  even 
fifteen  or  sixteen ;  and  in  diameter  from  six  to  eighteen  lisefc 
These  dimensions  do  not  agree  with  those  of  the  aquatic  ss* 
lamander,  and  there  is  no  other  reptile  in  Carniola,  that  csn 
be  compared  with  it. 
Three  hare  ^  ^^^'^  ^^  present  three,  that  have  lived  in  pare  water  two 

been  kept  28   years  and  four  months.     They  have  grown  thin,  and  dimi* 
mom  s.  niched  in  size  one  half  j  and  the  fin  that  forms  the  tail  even 

appears  to  be  shortened  :  yet  they  are  in  perfect  health.  I 
shall  not  fail  to  observe  the  duration  of  their  lives ;  thougli 
I  bep^n  to  persuade  myself  that  the  vagne  term,  which  Lio* 
neus  expresses  by  the  words  transformation  at  a  late  period, 
is  already  past* 
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IV. 

jiccovnt  of  the  Antique  Vessel,  that  teas  preserved  at  Genoa 
under  the  name  of  SxcRo  Catino,  and  reputed  to  be  an 
Emerald;  with  the  Report  made  of  it  to  the  French  /m5<{- 
tute,  August  4f  1906,  5y  itfir.  Guyton*. 


A 


Dish  of  an  hexagonal  shape  had  longheen  in  possession  Sacro  Catino. 
of  the  city  of  Genoa,  which  was  supposed  to  be  an  emerald, 
knd  consequently  of  inestimable  price.     Farther  to  enhance 
its  value,  according  to  the  legend  it  was  the  very  dish,  on  Legend  re- 
irhich  the  paschal  lamb  was  served  up,  when  Christ  cele-  *^^  ^  • 
brated  the  passover  with  his  apostles,  aflterivard  miraculously 
converted  into  an  emerald  ;  though  some  will  have  it  to  have 
been  originally  ah  emerald,  and  among  the  presents  of  the 
queen  of  Sheba  to  Solomon.     Neither  is  it  agreed  in  what  Broug^ht  from 
munner  it  came  into  the  possession  of  the  Genoese ;  as  some  *^*  ^**** 
■ay  it  was  their  part  of  the  booty  found  at  the  taking  of 
Ccsarea  in  the  first  croisade ;  others,  that  it  was  presented 
to  them  by   Baldwin  king  of  Constantinople.     It  was  so  Morteaeed  for 
highly  valdedy  however,  that  at  the  siege  of  Genoa  in  1319,  ^^^^  marks  of 
it  was  mortgaged  for  1200  marks  of  gold,  and  redeemed  ^ 
eleven-  years  after. 

An  act  passed  in  147C  to  prohibit  its  being  touched  with  Suspicions  of 
gold,  silver,  gems,  coral,  or  any  other  substance,  under  very  its  being  gl 
heavy  penalties,  and  even  in  some  cases  pain  of  death, 
■hows,  that  suspicions  of  its  genuineness  existed.  William 
of  Tyre  is  the  tirst  we  know,  that  expresses  such  a  suspicion. 
Barthelemy  observed  in  it  blebs,  which  induced  him  to  think 
-it  glass.  Condamine  too,  examining  it  by  torchlight,  and 
at  tomie  (^stance,  could  not  perceive  in  it  any  of  those  clouds 
or  defects  of  transparency,  that  are  common  in  emeralds  as 
well  as  in  all  gems  of  a  certain  size ;  yet  he  evidently  dis« 
cerned  several  small  vacuities^  resembling  air  blebs,  both 
round  and  oval. 

*  Abstracted  from  Mag.  £ncyclop6dique,  January,   1807,  p.  1S7; 
aad  Annales  de  Chimio,  Vol.  LXI,  p.  SGO,  March,   1807. 

Vol.  XVIII— Oct.  180?.  H  At 


dB 


tUFPOIED  AllTtQUE  BKSmALD. 


Farif ,  and  exi- 
jnioed. 


At  leng^  this  vessel  having  beea  transferred  to  the  impe* 
rial  library,  the  Institute  was  requested  by  the  minister  to 
ascertain  its  quality ;  and  HaUy,  Vauquelin,  and  Gu)t(niy 

I  were  accordingly  appointed  to  examine  it.     What  follows  it 

the  substance  of  Mr.  Guyton*8  report. 

Its  figare.  |tg  diameter,  from  one  angle  to  another,  is  39*143  cent 

[15  lu.  2l.  Eng.l,  its  depth  within  19-357  [4  in.  8  L],  its 
height,  incladirig  the  foot,  which  is  of  the  name  piece,  16*476 
[6  in.  4 1.].  It  has  two  handles,  likewise  formed  in  the  ume 
piece,  without  any  appearance  of  having  being  joined  to  it 
9fter  it  was  made.  One  of  these  is  broken.  The  bottom  tp- 
pears  to  have  been  wrought  on  the  wheel,  so  as  to  form  a  di^ 
cle  of  small  cavities,  whence  issue  six  rays,  currespoDdtof  ts 
die  angles.  PI.  Ill,  fig.  3,  isan  exact  repreaentatioaoftk 
bottom ;  fig.  4  shows  it  standing  on  its  foot,  and  figw  S  Uh 
▼erted,  with  the  position  of  its  handles,  which  are  placed  ss 
as  to  be  concealed,  yet  in  a  manner  to  be  taken  bold  of  ea* 

«ly. 

Cdlonr.  The  colour  of  the  dish  is  an  olive  green,  duller  than  Ail 

of  the  peridot,  with  something  of  a  gpreasy  cast,  that  hnap 
it  nearer  to  the  plasma  of  the  German  minend<^ists,  tfan 
to  the  green  emerald  of  Peru^  or  the  bluish  emerald,  m 
aqua  marina,  of  Siberia.  Its  transparency  participates  of 
this  tint. 

On  holding  it  up  against  the  light,  a  bleb  about  2  milfiak 
[*78  of  a  line]  is  distinguishable  near  the  centre,  and  &itbcr 
off  some  very  small  blebs. 

It  would  be  difficult  from  this  description  to  infer  the  m» 
ture  of  its  substance,  since  it  is  now  well  known,  that  the 
colour  of  gems  of  the  same  species  varies  considerably,  and 
that  rock  crystals  exhibit  blebs  interiorly,  which  we  canast 
always  distinguish  with  certainty  from  those  in  glass. 

Spec.  graY.  not  We  could  not  conveniently  examine  its  specific  fnavitr, 
on  account  of  its  size :  and  bosides  it  would  have  been  to 
little  purpose,  as  the  si)ecific  gravity  of  the  emerald  does  not 
much  exceed  that  of  common  glass,  and  is  inferior  to  that  of 
a  glass  loaded  with  metallic  oxides. 

Hardness.  We  ascertained  its   hardness,  however,  which    is  a  lesi 

equivocal  character  of  gems;  and  found  it  very  evidentlv 
scratched  not  only  by  the  emeralds  of  Peru  and  Siberia, 

but 


Has  blebs. 


These  marks 
doubtfuL 
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bat  eren  by  rock  crystal.     This  would  be  sufficient  to  de-  Not  an  cmc- 
cide»  that  it  could  not  be  a  real  emerald,  if  the  enormous  "^   * 
block,  from  which  such  a  vessel  must  have  been  cut,  would 
Dot  be  a  phenomenon,  that  nothing  hitherto  found  in  nature 
renders  probable. 

It  is  a  manifest  errour  in  Dutens,  to  admit  amon^  the  va-  Mistake  of 
rieties  of  the  Peruvian  emerald  a  stone  that  can  be  touched  *^"'*°'* 
fay  the  file.     Those  of  the  environs  of  Limoges,  which  are 
•cwrcely  transparent,  scratch  flint. 

The  largest  emeralds  known,  before  the  discovery  of  the  Largest  eme- 
coloorless  emeralds  in  the  deportment  of  Haute-ViehDe,         *aovn. 
Wid  mentioned  in  the  inventory  of  the  Garde-Meuble,  the 
cmtalo^ues  of  Davila,  Daugny,  &c.,  and  those  that  Conda-  • 
nine  saw  at  Rome,  which  iie  considered  as  enormous,  did  not 
cscecfd  10  or  12  cent.  [3  in.  9 1*  or  4  in.  71*]  long,  by  3  or  4 
ft  hi.  21.  or  1  in.  61.]  broad.     Even  those  of  the  commune  Those  of 
i»f  Besrines  have  yet  afforded  only  masses  of  30  or  40  cent.  P^^^ce. 
[11  in.  7L  or  15 in.  6LJ  high,  by  15  or  l6  [5 in.  81.  or6in. 
SL]  thick. 

We  may  judge  what  would  be  the  value  of  the  dish,  if  it 
were  a  real  emerald,  by  taking  the  rule  of  its  being  worth 
one  fourth  the  price  of  a  diamond  of  equal  weight. 

What  has  been  said  is  sufficient  to*  authorise  us  to  con-  As  it  is  coloaf' 
elude,  that  the  substance  of  the  dish  cannot  be  considered  *^  glass.itii 
aa  an  emerald,  or  any  other  gem,  but  is  coloured  glass,  as  an  «ntiqu«. 
We  leave  to  others  to  determine  its  value,  either  as  a  woi^ 
of  art,  or  as  an  antique;  and  whether  it  may  beiidentified 
Of  compared  with  that  which  Herodotus  says  he  saw  at 
Tyre^  in  the  temple  of  Hercules.     We  shall  only  observe, 
that  the  art  of  imitating  gems  by  coloured  glass  dates  from 
remote  antiquity.     Pliny  speaks  in  several  places  of  these 
Mae  stones,  and  points  out  the  method  of  dtstingulshing 
them,  by  trying  their  hardness  against  others. 
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On  the  Cultivation  of  tfte  Cramhe  Muriiima  of  Linvfiu,  «f 
Sea  Kale.    By  Mr.  John  Maher»  F*  H.  S.* 

A  F  the  man  who  makes  two  blades  of  gra^  gro*  ^hcre 
only  one  grew  before,  is  to  be  esteemed  an  important  bene- 
factor to  his  country ;  he  who  teaches  us  how  to  improve  a 
palatable  and  nutritious  vegetable,  hitherto  often  neglected, 
upon  the  barren  clifTs  of  our  sea-girt  isle,  has  surely  uo  small 
claims  to  our  gratitude:  as  such,  1  must  ever  regard  those 
of  the  late  Mr.  Curtis,  from  whose   pamphlet  upon  the 
Cramhe  Maritima^  or  Sea  Kaic^  I  first  learnt  how  to  grow 
this  early  esculent;  but  as  his  useful  directions  are  yet  is 
the  hands  of  comparatively  few  of  my  brother  gardeoers, 
and  as  the  young  shoots  have  been  obtained  at  l!UimoatiNi 
of  a  size  and  delicacy  greatly  superior  to  what  generallj 
appears  at  the  table,  I  venture  to  oiier  a  particular  accoaut 
of  the  method  of  cultivating  it  there  to  the  UorticultoFsl 
Society. 

The  particular  places  on  record  where  this  plant  grovi 
wild,  are  below  Mary  port;  also  between  Ranevgla$$  and 
BootlCf  in  Cumberland ;  at  Roosebccky  in  Low  Furoea, 
Lancashire;  near  ConvHiy,  plentiiuliy,  but  in  the  most  in- 
accessible rocks;  promontory  of  Uyn^  and  near  (Jrw.caetk^ 
in  Caernarvonshire;  between  Rhuddgaer  and  Uandwcyn,  in 
the  isle  of  Anglesea  ;  ahout  Port  Inon^  in  Glamorganshire; 
near  Megacissey^  in  Cornwall ;  marly  diils,  near  Ttigh* 
movth,  and  Sidmouthy  in  Dcionsihire ;  on  Chesil  Bank^  cbaik 
cliffs  at  IVeymouthj  Lniworth  Cove^  and  about  Pooie.  in 
Dorsetshire;  at  Western  Court,  in  Hampshire;  near  Wor- 
thittg  and  Shoreham,  cliffs  at  Beachy  Heady  and  near  //<«- 
tivgs^  in  Sussex  ;  l)etween  Folkstone  an<l  Dover^  at  St.  3/flr- 
garet\f  and  lAiJigdon  Bays,  between  Whitstahlc  and  the  hU 
of  T/tanetj  at  Lidile,  in  Kent;  near  Harwich,  in  Essex;  on 
the  noitli  coast  of  Norfolk,  abundantly;  near   Fast-caMlt, 

•  Frf»m  the  Trans?.';fiotu  of  the  Horticulti.'r.il  StH:i;»ty  of  London, 
Vol.  J,  Part  I,  p.  18.  Koran  account  of  the  objects  of  this  sooierr  s.^ 
Journal,  Vol.  XIV,  j>.  IfK) 

Berwickshire, 
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Berwickshire.     According  to  Dr.  Smith,  sandy  shores  are  Natural  soil. 

its  natural  soil,  but  by  whut  1  can  learu  from  others,  as  well 

09  my  own  personal  observation,  it  prefers  loamy  cliffy,  mixed 

with  gravel.     I  fouuil  it  near  Dover,  also  in  Susser,  in  stiff 

loam  :  to  the  extensive  beach  of  pure  sanJ,  both  above  and 

below  Scarborough^  in  Yorkahire,  it  is,  I  believe,  quite  a 

stranger* 

The  whole  plant  is  smooth,  of  a  beautiful  glaucous  hue.  Description, 
covered  with  a  very  fine  meal ;  occasionally,  however,  it  va- 
ries  like  the  wallflower-leaved  ten  weeks  stock,' with  quite 
green  leaves.  Root  dark  brown,  perennial,  running  deep 
into  the  ground,  divided  into  numerous  wide  spreading 
l^ranches,  but  not  creeping*.  Radical  leaves  very  large, 
and  spreading  wide  upon  the  ground,  waved,  njore  or  less 
Kinuated,  and  indented,  containing  a  bud,  or  rudiment  of  the 
next  year's  stem  at  the  bottom  of  the  leafstalk,  dying  away 
in  the  autumn  f.  Stems  several,  from  one  foot  and  a  half 
to  two  feet  high,  erect,  branching  alternately,  and  terminat- 
ing in  large  panicles  of  spiked  floweis,  which  smell  some- 
what like  honey.  Peduncles,  as  the  fruit  swells,  consider- 
ably elongated.  Calyx  often  tinged  with  purple,  its  leaflets 
nearly  equal.  Petals  cream  coloured,  with  purple  claws, 
larger  than  in  many  genera  of  this  natural  order.  Filaments 
purple.  Anthers  pale  yellow.  Glands  of  the  receptacle 
between  the  longer  filaments  yellowish  green.  Stigma  pale 
yellow.  Pouch,  as  the  accurate  Mr.  Woodward  describes  it 
in  Withering's  work,  at  first  egg-shaped,  afterwards  nearly 
globular,  fleshy,  (klHn|;  off  when  ripe,  about  August,  with 
the  seed  in  it,  which  is  large,  and  of  a  pale  brown  colour. 

•  Ro5t  not  creejiing,  in  the  pro;>er  sen^^e  o»  that  word,  as  Parkinson^ 
Miller,  and  Bryaut  have  described  it ;  but  if  the  branches  be  divided 
into  a  number  of  pieces,  each  pice  will  grow  if  committed  to  the  earth  ; 
and  a**  it  i^  impossible  to  dig  among  the  widely  exten<led  tools  of  these 
plants  without  cutting  maiiy  of  them,  and  leavins;  a  number  of  fragment?, 
plants  ari«ie  from  such  around  the  original,  and  give  to  it  Ihtf  appearance 
of  having  creeping  roots.     Curt. 

•f  rarkin:«oi>  per^iap-*  never  committed  a  more  egregious  blu'V^er,  tKan 
in  the  account  ho  has  g  von  of  this  part  of  the  pbntN  economy  ;  **  77k« 
roof  i.<  fomrwhat  great ^  k.eping  the  green  leaves  all  the  winter.''*     Bryant, 
in  his  n.  I)ijet    nusled,  perhaps,  by  this  account,  says,  **  The  radical    .  - 
Ic  a'c5  bting  grten  all  the  winter,  are  cut  by  the  inhabitants  where  tbe 
yUnl  i^rows,  and  boiled  as  cabbage.     CuET. 

The 


^Qq^  OH  THE  CULTITATIOV  OF  SEA  KALE, 

Exported  200  The  Cramhe  Maritima  was  kaowii,  and  sent  from  tlui 
yeanajo.  kingdom  to  the  coutlncut  more  than  two  hundred  yews  tgO| 
by  rObel,  Aud  Turner*;  but  our  ioimortal  countrjoHUi» 
MUler  noticed  Philip  Miller,  has  the  honour  of  being  the  first  who  wrote 
^^*  upon  it  professionally,  as  an  esculent,  telling  us,  in  the  fint 

edition  of  his  Gardener^s  Dictionaiy,  published  in  173U 
that  tlie  inhabitants  of  Sussex  gather  the  #ild  plant  to  at 
in  spring,  soon  after  the  heads  are  thrust  out  of  the  gnumd, 
otherwise  it  will  be  tough  and  rank.  Professor  Msrtyiiy 
next,  in  the  last  edition  of  the  same  work,  has  printed  isisc 
valuable  additional  instructions,  how  to  cultivate  this  pisat, 
frem  the  MS.  of  the  Rev.  Mr.  Laurent.  Lastly,  the  bte 
celebrated  Mr.  Curtis  has  done  more  to  recommend  it,  sad 
diffuse  the  knowledge  of  it,  in  the  dissertation  above  quoted^ 
than  any  of  his  predecessors. 
Mode  of  cul-  To  grow  this  vegetable  in  the  highest  perfection,  prepsie 
tort.  the  ground  in  December  or  Januar}',  by  trenching  it  t«a 

feet  and  a  half  deep ;  if  not  that  depth  naturally,  and  light, 
it  must  be  made  so  artiticially,  by  adding  a  due  proportioD 
of  fine  white  sand,  and  very  rotten  vegetable  mould.  If  your 
ground  is  wet  in  winter,  it  must  be  effectually  draioed,  so 
that  no  water  may  stand  within  a  foot  at  least  of  the  hot* 
torn:  for  the  streni>th  of  your  plants  depends  on  the  dryness 
of  the  l>ottom,  ami  richiie^'s  of  your  soil.  Then  divide  the 
ground  into  l>(>(ls,  fotir  feet  wide,  with  alleys  of  eighteea 
inches,  after  which,  at  the  distance  of  ever)'  two  feet  each 
way,  sow  five  or  six  seeds  two  inches  deep,  in  a  circle  of 
alxxit  four  iiiclics  diameter ;  this  operation  must  be  perw 
formed  with  .strict  care  and  retrularity,  as  the  plants  are  af- 
terwards to  be  covered  with  the  blanching  potsf*  of  which 

a  drawing 

*  It  woul'i  be  HiffiruU  to  ascertain  the  pvcl^^e  period  of  its  beln^  ht>i 
used  with  us  a«  a  culinary  plant ;  on  many  parts  of  the  leacoa*!,  the 
inhabitant'^  for  time  ininieinorial  Iiave  b-.*ou  in  the  praciic<?  of  seeking  for 
the  plain  in  the  'iprln^,  wh'-*re  it  gn>ws  spontaneously ;  and,  reniovin; 
the  sand  or  pobblu-!,  they  cut  off  the  young  *hoot*  as  yet  blanched,  close 
to  ih**  root.  Mr  William  Jont*s,  of  Cholsca,  saw  bondlcti  of  it  in  a" 
cuhivaloil  slate,  exposed  for  .sale,  in  C:h;ih«»!»lei  market,  in  the  year  17JJ. 
Cinr. 

•f-  It  appear'?  to  me,  that  for  forcing,  it  vould  be  a  great  improTemcDt 
tu  r/.ak«  ilio  buinchjj^g  po»s  in  two  picies,  the  uppermost  of  v^luch 

shoulu 
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a  (Irawlnj^  is  ainicxeil,  PI.  Ill,  fi<^.  G,  and  both  tlie  health 
and  hi'tiutv  of  t])p  crop  depends  upon  their  standlnjr  at  equal 
ilistauceH.  In  the  months  of  Mav  and  June,  if  the  seeds 
are  sound,  tJie  younj^  plants  will  appear.  When  they  have 
made  three  or  four  leaves,  take  away  all  but  three  of  the 
Isest  plantg  from  each  circle,  planting  out  those  you  pull  up 
(which  by  a  careful  hand  may  be  drawn  with  all  their  ta^ 
TOOt)  in  a  spare  bed  for  extraforcing,  or  to  repair  accidents* 
The  turnip  fly  and  wire  worm  are  great  enemies  to  the  whole  Wire  worm  . 
class  of  tetradynamia  plants.  I  know  no  remedy  for  the  •'^^  tumip  m* 
latter,  but  picking  them  out  of  the  ground  by  hand ;  the 
former  may  be  prevented  from  doing  much  damage,  by  a 
circle  of  quick  lime  strewed  round  the  young  plants.  IJT 
the  months  of  June  and  July  prove  dry,  water  the  whole 
beds  plentifully.  In  the  following  November,  as  soon  as 
the  leaves  are  decayed,  clear  them  away»  and  cover  the  beds 
an  inch  thick  with  fresh  light  earth  and  sand,  that  has  laid 
in  a  heaip  and  been  turned  over  at  least  three  times  the  pre- 
ening summer;  this,  and  indeed  all  composts,  should  be 
kept  scrupulously  free  from  weeds,  many  of  which  nourish 
insectii,  and  the  compost  is  too  often  filled  with  their  eggs 
and  grubs.  Upon  this  dressing  of  sandy  loam,  throw  about 
six  inches  in  depth  of  light  stable  litter,  which  finishes  every 
thiug  to  be  done  the  first  year. 

In  the  8]>ring  of  the  second  year,  when  the  plants  are  be^  2d  rear, 
ginning  to  push,  rake  off  the  stable  litter,  digging  a  little 
of  the  most  rotten  into  the  alleys,  and^dd  another  inch  in 
depth  of  firesh  loam  and  sand.  Abstain  from  cutting  this 
year,  though  some  of  the  plants  will  probably  rise  very 
strong,  treating  the  beds  the  succeeding  winter  exactly  as 
before. 

The  third  season,  a  little  before  the  plants  begin  to  stir,  oa  ^.^ 

.    °  .  *Hi  season. 

rake  off  the  winter  covering,  laymg  on  now  an  inch  m  depth 
of  pure  dry  sand,  or  fine  gravel.  Then  cover  each  parcel 
with  one  of  the  blanching  puts,  pressing  it  very  nrmly  into 
the  ground,  so  as  to  exclude  all  light  and  air;  for  the  colour 
Mid  flavour  of  the  Sea  Kale  is  greatly  injured  by  being  ex* 

jhould  fit  like  a  cap  upon  the  lower  j  the  crop  might  then  be  examined 
without  digturblng  the  hot  dung.    Secr. 

posed 
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poeed  to  either.  If  the  beds  are  twenty-six  feet  long,  tnd 
four  wide,  they  will  hold  twenty-four  blanchinic  pots,  widi 
three  plauts  under  each,  making  seventy-two  ptants  id  a  bed. 
Examine  them  from  time  to  time,  cutting  the  ypnng  stems, 
when  about  three  inches  above  grounds  carefully,  so  as  not 
to  injure  any  of  the  remaining  buds  below,  some  of  wh'.di 
will  immediately  begin  to  swell;  in  this  method,  a  succtstioo 
of  gatherings  may  be  continued  for  the  space  of  six  weeks, 
after  which  period  the  plants  should  be  uncovered,  and  tbeif 
]eaves  bpHered  to  grow,  thst  they  may  acquire  and  retarn 
nutriment  to  the  root  for  the  next  year*s  buds.  The  flowery 
when  seeds  are  not  wanted,  ought  to  he  nipped  qW  with  the 
finger  and  thumb,  as  long  as  they  appear.  If  a  gentieiDtn 
does  not  choose  to  be  at  the  expense  of  the  blanching  pots, 
the  beds  must  be  covered  with  a  larger  portion  of  looae  gra- 
vel, and  mats ;  but  the  time  and  trouble  of  taking  a«i*ay  the 
gravel  from  about  the  plants  to  cut  the  crop,  and  replacing 
it,  is  so  j>reat,  that  there  is  no  real  economy  in  ir.  lo  thb 
way  Sea  Kate  has  been  cut  in  Mr.  l>eaie  s  garden,  wbicli 
IQlP^f  {q^I,^  measuied  tfu,  eleven,  and  even  twelve  inches  in  circumie* 
Kircumferencc.  rence,  and  upon  an  average  each  blanching  pot  affords  a  didi 

twice  in  a  season. 
Forced  with         ^^  vegetable  can  be  so  easily  forced  as  this,  or  with  so 
little  ex;)M.se  little  expense  and  trouble;  tor  the  dung  iri  in  the  finest  pos- 
or  trou   e.        ^.^j^  order  fur  spring  hoi-ljcds,  after  the  Sea  Kaie  is  gathered. 
The  only  tl.iiig  i.ecibsary,  is  to  l)e  very  particular  in  guardr 
ing  against  too  much  heat,  keeping  the  teni|>erature  uuder 
the  blanching  yjols  as  near  to  fifty-five  dei^rees  of  Fahreo* 
heit's  thermometer  as  may  be,  but  ncvtr  higher  than  sixty. 
For  this  purpose,  iivNovember  and  December,  according  as 
you  WTint  )Our  Sea  Kate,  }>repare  a  sufficient  quantity  of 
fresh  ^lablc  ihing,  to  cover  both  the  l)ed^  and  alleys,  fom 
two  to  three  f<et  hij;h  ;  for  in  the  (piantity  to  he  laid  on,  a 
great  dial  must  a  ways  Ik*  left  to  tlie  i^ood  sense  of  the  gar- 
dener, a!id  the  mildness  or  severity  of  t|ie  season.     It  should 
be  closely  pressed  down  between  the  bhinchinu:  pots,  placing 
hj?at-sticks  at  propr^r  intLTvals,  which  by  bein^j^  examined 
oorjiionallV  will  indu-jitc  tlie  heat  below.     After  the  <lun2 
WTsrms.  ^^  remained  fou    or  five  days,  examine  the  pots.      Worm* 

often  spring  above  the  surface, ^nd  spoil  the  delicacy  of  the 

young 
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young  sboots :  the  best  remedy  against  which    is  to  covet 

prith  dry  bea-coal  ashes,  sifted  neithtfr  very  small  nor  very 

I«rge;  salt  also  e^ectually  deatro3*s  them,  and  will  not  ioi- 

jure  tht?  Sea  Kale.    The  crop  will  be  ready  to  gather  in  three 

Veeks  or  a  month  from  first  applying  the  hout,  but  so  much 

^    mUchief  ensues  when  this  is  violent,  that  I  would  advise 

'*  crery  one  to  begin  time  enough,  and  force  slowly,  rather 

•■  than  quickly.    It  is  also  necessary  to  cut  the  leaves  off  afort- 

^-  pif^ht  or  three  weeks  before  they  decay,  from  such  plants  af 

*   jou  intend  to  force  very  eiariy* 


VI. 

On  GreoMef  and  same  Medicinal  Compounds,  qf  which  it  is 
the  Basis:  by  H,  A.  Yooel,  Chemical  Operator  in  ihe 
Pkatmaceutic  School  at  Paris*    Abridged  by  Bouillon- 

LAORANfiE*. 
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R.  Vogel,  not  having  an  opportunity  of  instituting  a  Laid. 
comparative  examination  of  the-soft  fat  of  various  animals, 
contined  himself  to  hog*s  lard,  the  most  common,  and  of 
most  extensive  UbC. 

l«ard,  exposed  for  two  months  to  the  rays  of  the  sun,  effects  of  lif^it 
without  access  of  air,  acquires  a, very  pungent  rancid  smell,  ^^  *^« 
an  acrid  taete  that  affects  the  throat  a  long  time,  and  a  3'el- 
Jow  colour,  but  no  acidity.     By  the  joint  action  of  light  Of  air. 
and  air  the  same  phenomena  take  place,  and  in  addition  it 
becomes  acid. 

It  melts  at  104^  or  108®  F.,  and  remains  in  fusion  at  this  Of  caloric. 
^  temperature  wthout  being  decomposed  ;  but  above  '212^  de- 
compositon  commences.     If  it  have  been  well  washed,  it 
affonds  no  traces  of  ammon'a  on  distillation. 

Mixed  with  half  its  weight  of  washed  flowers  of  sulphur,  Dissolves  sul- 
fom^ing  what  is  commonly  called  sulphur  pomatum,  and  P**"'* 
examined  four  days  after,  as  well  as  when  kept  much  longer, 
110  trace  of  sulphuric  acid  was  discoverable.     By  gentle  fu- 

»   Abridged  from  the  AnnaHss  de  Chiinic,  Vol.  LVIII,  p.  154,  May, 
;80<». 

sion 
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8ion  on  a  water  bath  a  ]K>rtion  of  the  lard  war  tepanted, 

and  poured  off:  and  by  strainiDg  the  rest  through  tine  Unco 

the  greater  part  was  obtained.     It  was  of  a  gray  colour,  and 

a  very  strong,  aorid,  bitter  taste ;  stood  moi^  readily  oq 

cooling;  and  blackened  silver.      If  sulphuretted  lard  be 

boiled,  decantcfl,  and  cooled  quickly »  part  of  the  salphor 

precipitates :  but  if  it  be  cooled  slowly  it  crystallizes  in  fine 

needles. 

This  com-  If  this  mixture  be  distilled  in  a  coated  f^lass  retort,  to 

pound  distilled  ^j^j^,j,  g^  receiver  is  adapted  commonicating'  with  a  mercnntl 

rued  and  car-  trough,  a  large  ((uantity  ot*  gas  is  obtained,  which  appevs 

Kretted  hidro-  ^^  -^^  ^  mixture  of  a  t'reut  deal  of  sulphuretted  hidrogn, 
ftpn&carbomc  ,  ,  .  ,  .      i-..,  ,        .         ..      v 

m-j^ .  some  carburctteil  niurogen,  ana  a  little  carbonic  acid,    ^s 


I 


sulphurous  acid  gas  was  found,  as  many   chemists 
lard  mixed       As  soon  as  the  gasses  cease  to  come  over,  thick,  white  ra- 
with  sulphur    p^ypg  ^1^^,  that  condense  with  diflScultv,  and  a  yelldw  malp 

t(T  sublimes  into  the  neck  of  the  retort,  which  ie  lard  nixed 


with  alittlc  sulphur.     The  liquor  in  the  receiver  is  aulkr, 

and  on  cooling  aifords  small  cr}*stals  in  white  scales,  whicb 

•  bnlky  coaI     are  sulphur  in  a  state  of  extreme  division.     A  very  bnlkji 

remains.  phining,  iridescent  coal  renialus  in  the  retort. 

Sulphuretted        Sulphuretted  hidrogen  gas^  passed  through  mdted  bid, 

hvlrogeii  not     produces  no  change,  and  does  not  dissolve  in  it* 

dissolved  m  it.  '^  *^  ' 

Piwolves  a  lit.      Half  an  ounce  of  lard  being  melted  on  a  water  bath,  two 

tic  pbwphorut.  grains  of  well  purified  and  very  transparent  phosphorus  were 

added,  and  kept  a  quarter  of  an  hour  at  the  same  tempers* 

ture ;  care  being  taken  not  to  bhake  it  too  much,  that  the 

aii^might  not  acidify  the  phosphorus.     Whcu  cold,  some  of 

the  pliosphorus  was  fuund  undissolved.     The  lard  had  ac^ 

quired  a  slight  smell  of  garlic,  and  a  disagreeable  taste:  it 

reddened  infusion  of  litmus:  it  formed  a  very  copious  black 

precipitate  with  nitrale  of  silver,  and  a  less  abundant  bla^k 

precipitate  with  neutral  nitrate  of  mercury  at  a  minimum. 

An  ounce  of  lavd,   brought  to  boil  gently,  was  found  to 

dijjsolve  live  grainb  of  phosphorus;  but  |>art  was  precipitated 

liy  cooling.     The  lard  was  repeatedly  washed  with  boiling 

wattT,  whi«'h  it  rendere:l  acrid;  but  it  stili    retained  some 

of  (!io  phosphorus  in  actual  solution,  without  its  being  aciJ- 

iilt'd. 

The 
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The  phosphuretted  lard  prepared  with  a  boiling  or  a  gen-  Faintly  lumi- 
tle  heat,  and  washed  or  unwashed,  did  not  sliine  in  the  dark  jj^^*^  *^ 
at  a  temperature  of  55®  or  65°,  even  when  rubbed  by  the 
hand.     At  l67®  it  was  faintly  luminous* 

Twelve  grains  of  phosphorus  being  dihtilltd  with  two  Lard  distUled 
ounces  of  lard,  the  mixture  assumed  a  coally  aspect  much  ^'"^  ^«ospii# 
sooner  than  lard  alone.  At  the  commencement  phosphu- 
retted  hldrogen  gas  was  evolved,  which  took  fire  in  the  r^ 
ceiver ;  and  afterward  both  phosphuretted  and  carburetted 
hidrogen  were  obtained  in  a  jar  over  mercury.  The  receiver 
contained  lard,  which  had  carried  over  with  it  phosphoruf 
and  phosphuretted  hidrogen  gas.  After  cooling,  on  the  ad- 
misBion  of  air,  it  burned  the  lard  rapidly. 

Whatever  temperature  be  employed  therefore,  to  dissolve  Phosphorow 
phosphorus  in  lard,  more  or  less  phosjthorous  a(  id  is  always  ^      always 
formed ;  whence  I  am  induced  to  think,  that  the  same  thing 
happens  in  many  other  phosphuretted  compounds. 

All  these  experiments  were  made  in  contact  with  air.  jf  air  were  ex«-3 
When  air  was  excluded,  the  lard  dissolved  a  portion  of  phos-  eluded,  it  sooa 
phorus  without  its  being  acidified  ;  but  it  became  acid  in  a  ©n  exposure  t» 
iew  minutes,  on  pouring  out  the  melted  lard,  or  shaking  it  ^t. 
in  the  open  air. 

A  cylinder  10  inches  long  and  8  lines  in  diameter  was  fill-  Takes  pilot- 
ed with  melted  lard,  and  immersed  in  mercury.     Half  of  it  phorus  from 
being  expelled  in  this  situation  by  phosphuretted  hidrogen  hid*rogiu^ 
gas,  the  cylinder  was  corktd,  removed  into  hot  water  to  keep 
the  lard  in  fusion,  and  shaken  till  cold.     On  examination  it 
was  found  to  have  dissolved  all  the  phosphorus  contained  in 

I 

the  gas. 

As  the  muriatic  acid  does  not  act  on  lard,  and  there  is  no-  Ac'ion  o/ 
thing  interesting  in  the  action  of  the  sulphuric,  Mr.  Vogel  acids. 
confined  himself  to  the  nitric.     He  treated  lurd  with  it  as 
directed  by  Fourcroy  and  Alyon  for  making  the  oxigenized 
pomatum.     Alyon  obsen-es,  that  this  pomatum  has  no  need  ^ 

of  being  washed,  as  it  is  not  acid.     Vogel  repeated  his  pro-  ^;i♦,.•,^,  always' 
cess  with  an  ounce  of  acid  at  32^  to  a  pound  of  lard  ;  and  ^ea^-es  it  acid, 
afterward  with  acid  at  30°,  28°,  and  as  weak  as  24'^ :  but  he 
ahvays  found  the  oxigenized  lard  acid. 

Making  the  experiment  in  a  retort  communicating  with  a  Nitrogen,  ni- 
pncuuiato-chemical  apparatus,  he  obtained  nitrogen  gas,  not  troas,  and  car- 

pure. 
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bonic  acid  gas- pure,  as  !STr.  Aiyon  savs,  l»ut  mixed  with  nitroas  gas  aud 

sacToiTed.      carbonic  acid  ^ji»,  as  Van  ^I(»iis  fcmiid. 

Ltfd  oxigcn-         Tlie  lard  thus  oxlji:i-ni/fd  is  as  hard  as  suet,  and  requires 

iiH  by  nitric  a  luat  of  113^  or  J  l/P  tu  uielt  it.  \Vater  boiled  with  it, 
pnd  parilv  pvn;;t)rat.cd,  acquired  a  Icmpn  colour,  and  a  |t>ugh, 
bitter  taste  ;  n  ddcncd  litmus  ;  and  constantly  pref-ipitated 
acetate  of  liad  and  nitrate  of  mercury.  Distilled  in  a  rrtoft 
almost  to  dryness  it  yields  a  colourless  fluid  containing;  t 
qnantity  of  acetic  acid,  and  not  precipitating  the  metallic 
solutions  above  mentioned. 

YicMsan  acid       The  water  in  which  it  is  washed,  bein^  evaporated  to  the 

to  water.  consistence  of  a  thick  I'piuid,  lets  fall  on  cooling*  a  bnwn, 

tenacious  matter,  attracting  mois«ture  from  tlie  air.  The 
supernatant  liipior  beini:  decanted  and  evaporated,  an  infi- 
nite num}>er  of  small,  white,  verj'  biiliiant  ii^e<lles  form  ia 
it.  These  Mr.  Vouel  ttjok  at  Hrst  for  oxalic  ucid,  but  lime- 
i^ater  was  ni>t  residered  tuihid  hy  it,  and  it  had  none  of  the' 
proj»ert.es  of  oxalic  a«  i<I,     lis  nature  will  he  seen  below, 

TIcithcrtheco-      Neither  the  yc  How  colour  nor  acidity  of  oxi]ri*i>ized  lard 

jQuriorju  1  y  ^^^  |^^^  r«"nu»ved  by  repeated  ablutions  ;  for  after  the  twelfth 

mDovod  ^y  .  .  .       *' 

vaiihiiig.  Itoilin;;  it  continue:^  yellow,  luid  tlie  water  puurcfd  off  from  it 

reddens  litmus. 
Alcohol  dis-         Alci>linl  comports  itself  tliHTennitly.     If  it  be  l>oi1ed  with 

stilvt".  a  large    oxit;cnized  lard,  it  di.^soivts  a  very  hir;'e  quantity  ;  and  on 
l>uitioa  J  ' .  .  *  . 

coolin<j^  a   ^irnt  dea!  '•e|>:iratc8  in   flixks,  which,   c<illect(d 

and  dried,  ailord   an   <>\i^iMii/ed   lard   strikingly    whitened. 

The  reniainin;;  lird  is  rendered  u filter:  the  alcohol  acquires 

a  yellow  colour,  and  hecome^  acid;  aud  it  retains  matter 

enough  in  solution  to  form  a  co|»iou»*  precipitate  with  water. 

'vh'uh  i'j  after-  Tli,.  njrohol    btin'^"  evjiixiratcd,  a  ;(rfiat  deal  of  vellow  acid 
'ward  partly  no-  .        .  i    ii     •  *        ' 

luWo in w*tor.   ^^^  remauied,  wliuh  waspattly  s-oluhle  m  water. 

D«.<s  II  it  re-  Ih)  linjr  alc<»hol  howcvrr.  employed   repeatedly    to  wa^h 

moTcs  Us  ucid-  oxi<^eni/«f'd  lard,  fli.es  not  drprive  it  completely  f»f  aridity:  it 
*  ^'  rather  ilissolves  the  j^iealer  i;art  of  it,  and  the  lust  liquor  is 

still  acid. 
Tl»«  aHdsppa-  As  tlie  aciil  adheres  so  intimately  to  the  lard,  t  attempted 
FAicd by  Imij :  to  separate  it  by  halitiahle  bases.  For  this  pur|>o«ie  I  boile<l 
it  with  liiiie  wati^r,  which  was  thus  dtpilved  of  its  nlkulinitv, 
and  acr|nired  a  lemon  colour.  'Ihis  neutral  liquor,  which  I 
considered  as  a  compound  of  lime  with  an  acid  and  lari, 

wa« 
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was  copioui-ly  precipitatfd  by  acetate  of  lead.  Evaporated 
to  the  consibteiice  of  a  sirup,  it  was  divesttd  of  colour  by  the 
nitric  and  muriatic  acids,  which  formed  in  it  a  whitish  pre- 
cipitate ;  and  on  pouring  in  the  acid  a  vojy  rancid  smell  was 
perceived. 

Barytes  water  acts  on  the  oxi^enized  lard  more  eilectually.  andmoreeffeo- 
The  orange  xellow  colour  it  acquires  from  it  is  equally  dc-  '"^"^  ^^  "•" 
stroyed  by  acidn.  I  poured  in  a  quantity  of  sulphuric  acid 
sufficient  to  take  up  the  barytes,  bo?lc<l  the  wh.ole,  and  fil- 
tered it  at  a  boUiii;^  heat.  The  filtered  liquor,  which  con- 
tained no  burytes,  was  evaporated  in  j^reat  part  on  a  sand 
heat.  Small  slender  needles  crvstallized  from  it,  inter- 
spersed  with  silky  tufts.  These  were  insoluble  in  alcohol, 
clid  not  precipitiite  lime  water,  and  were  not  sublimable  hi 
close  vessels. 

If  lard  be  boiled  in  concentrated  nitric  acid,  and  the  ebul-  Boiling  niiric 
Titiou  be  continued,  adding  water  occasionally,  a  crystalline  verulcn"ciTi- 
white  powder  forms  in  it  on  cooling.     This  powder  is  rough  tals, 
to  the  touch,  insoluble  in  alcohol,  and  much  more  soluble  in 
hot  waiter  than  in  cold.     By  it>»  ctmiuinations  with  different  which  are' sae* 
buses,  aid  other  characters,  1  satisfied  my»e!f,  that  it  was  *^^^^^^**^*'^"^ 
mucous  acid*. 

Lard  thus  oxigenized  at  a  maximum   i»  soft,  of  a  brown  Lard  axigcii- 
colour,  perceptibly  soluble  in  water,  and  ve»y  soluble  in  al-  »^^*  ^^  *  niaad 


mum. 


cohol.  ITie  water  in  which  it  was  washed  being  saturated 
by  potash,  the  result  was  a  foliated  salt,  attracting  humidity  Affords  acetic 
from  the  air,  and  giving  out  acetic  acid  on  treating  it  with  ^^' 
sulphuricf.  The  precijntate  form<'d  by  acetate  of  lead  in 
this  water  is  nothing  but  the  lard  itself,  wliich  combines 
with  the  oxide  of  lead,  and  earner  down  w  ith  it  a  little  mu- 
cous acid.  The  former  swims  on  the  surface,  when  the  pre- 
cipitate is  decomposed  by  sulphuric  acid. 

Oxigenized  lard  being  vfry  "soluble  in  alcohol,  a  large 
quantity  may  be  precipitated   from  it  by  water.     By  the 
powerful  action  of  concentrate. J  nitric  acid  o.i  lard  a  certain  Nitrate  of  ai»- 
quantity  of  nitrate  of  ammonia  is  formed,  as  may  be  seen  ""****  *«'™«* 

*  Beef  fuet,  thougrh  it  decoinf:o^C3i  nitric  acid  less  powcrfuiIy,  like- 
wise affoids  mucous  acid. 

"t*  Rancid  (at  and  very  old  suet  likcwiic  afforded.  Mr.  Vogcil  acetic  acid, 
vheu  treated  in  the  sajnc  inanucr. 

by 
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{xnind:^  move  or  los9  in  use,  at  the  mercurial  platter  of  Vigo, 
ethiops  siiCi'haratns^  ethiops  aikaltbutUK,  Pleiick^s  gnmay 
inerciirial,  and  a  number  of  similar  mixtures.  If  the  rolour 
be  obji'cterl,  it  may  be  observed,  that  Bntrmony,  however 
brilliant,  bismuth,  or  any  other  metal  capable  of  heioft  pan- 
dered, becomes  of  a  blackish  p^ray  when  minutely  divided, 
ilciion  on  salts.      Mf^  Vo^el  next  examined  the  action  of  fat  oo  metilbc 

salts. 

Ointment  of        lie  prepared  the  ungueptum  citrinum  by  dissolving tkm 

nitrated  quick-  ounces  of  mercury  in  four  of  nitric  acid,  and  mixioff  tliefli 

with  two  p'^iiiidti  of  lard.     As  the  surface  of  this  oiatoifBt 

always  grows  wh'te  after  a  time,  for  which  some  account  bj 

a  cribing  it   gratuitoubly  to  the  absorption  of  oxigeu  by  the 

air,  he  poured  this  ointment  while  still  fluid  into  squares  of 

paper.     Some  of  these  he  placed  under  a  jar  filled  with  sir 

over   mercury.     Tn  twenty-four  hours  no   Rb<iorptioD  hd 

taken  plnce,  yet  the  surface  was  strikingly  whitened.  Othm 

he  placed  under  tlie  receiver  of  an  airpnmp,  id  which  he 

speedily  made  a  vacuum:  and  this  he  kept  tip  for  soDe 

hours,  ^ving  occasionally  a  stroke  with  the  piston,  which  at 

fir^t  occasioned  aii  ebullition  of  air-bubbles.     The  ointiMsC 

when  removed  f.om  the  vaeuuin  was  perfectly  yellow,  and 

remained  in  this  state  withaut  the  leant  chau^e. 

Whiteness  of        From  these  experiments  he  conceives,  that  the  white  cnirt 

thc'suri'acf  im-  j^  ji^vmjr  to  the  extrication  of  i;as,  either  nitrogen  or  uilroos, 

urn e<l  there,     which  arriveii  from  all  the  internal  parts  ut  the  surface,  and 

incrcHseb  its  volume.    An  it  gradually  cools,  it  does  not  Icare 

the  gas  time  lo  escape  entirely,  so  that  ptirt  of  it  remaiot, 

and  lorujs  an  intluiie  number  of  small  white  bubbles  at  the 

surface. 

Mr.vbemut!e       I'l  eontirmat'ron  of  this  may  be  added,  that^   when  the 

»oastoremjLi]  ©iiituKMit  is  suiiereil  to  cool  in  the  ve>8el  in  which  it  was  kept 

in  fntioi),  and   particularly  when  it  is  still  htated  a  little, 

the  quantity  of  caloric  is  Huflicient  to  expel  all  the  gas,  and 

the  oi:itment  rcfuains  constantly  yellow,  without  undei^oiug 

any  farther  alteratiuii. 

«  .,  , .  To  examine  this  compound,  and  form  a  judgment  of  the 

Boiled  lu  wa-  .  •    i      i  i  ■. 

4fer.  cneruical  chani;es,  that  ini^ht  have  taken  place,    Mr.  Vofgrl 

boiled  m  water  for  half  an  hour  some  ointment,  that  bad 

been  made  about  two  years.    It  became  very  clotty,  and  the 

water 
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water  wqs  so  iuterposed,  that  it  was  dKHcuIt  to  separate  the 
ivhole  of  It.  The  water  acquired  a  yellow  colour,  and  a 
slightly  bitter  taste;  was  acaicely  at  all  acid;  and  did  not 
contain  an  atom  of  mercury. 

By  way  of  companson  some  ointment  only  a  day  old  was 
treated  with  hot  water  as  long  as  it  would  take  up  any  thing. 
This  had  nearly  the  same  characters  as  the  water  with  whic^ 
the  old  ointment  was  washed,  aud  scarcely  exhibited  any 
traces  of  rnercur)'  on  the  addit  on  of  a  hidrosulpliuret. 

Hence  it  wa^' natural  to  coiidude,  that  the  acid  nitrate  of  The  acid  con- 
mercury  had  uiidergoue  a  change;  and  it  mi^ht  be  P^e-^y^^^y^^ 
sunoed,  that  it  had  passed  to  the  state  of  yellow  nitrate,  or  nitnte. 
nitrous  turbith,  which  is  l.ttle  soluble  in  water.     On  keep- 
ing the  ointmeut  a  long  time  in  fusion,  however^  no  turbith 
separated  fiom  it,  so  that  it  must  be  intimately  united  or 
dissolved  in  the  lard.     To  satisfy  himself  of  the  possibility  Oxigeoixed 
of  this  solution,  Mr.  Voeel  heated  turbith  with  oxij'enized  lard  and  yellow 
lard ;  and  havnig  decanted  the  clear  fluid  part,  it  perfectly  form  unguen* 
resembled  the  unguentum  citrinum,  ond  contained  a  large  iu»n  c*t'iii»™» 
quantity  of  mercury. 

With  respect  to  the  virtues  of  this  ointment,  which  some  Some  consider 

physicians  assert  are  the  same  with  those  of  lard  simply  oxi-  the  mercury  as 

,    .         ,  ...    useless.     - 

genized  by  nitric  acid,  I  do  not  pretend  to  decide :  but  it  is 

probable,  that  a  substance  containing  mercury  in  actual 

combination  must  produce  different  effects  from  one  that 

does  not. 

Instead  of  th^  acid  nitrate  employed  above,  Mr.  Vogel  Neutral  nitrate 
next  took  neutral  nitrate  at  a  minimum,  reduced  it  to  a  fipe  ^h|"f  ^.^  ^J^ 
powder,  and  projected  it  into  heated   lard.     Bubbles  were  low  b)  lacd; 
immediately  produced,  and  the  white  powder  of  the  nitrate 
was  soon  changed  to  a  yellow.     The  lard  acquired  a  solid 
consistence,  and  contained  mercury  in  solution. 

The  neutral  nitrate  then  is  decomposed  by  lard  :  not  that  which  takes  ap 
the  mercury  parts  with  oxigen  to  it,  for  it  is  already  at  a  mi-  part  of  its  acio. 
nimum  ;  but  the  nitric  acid  quits  iii^rt  the  oxide  of  mer- 
cury, end  attacks  the  lard,  by  which  it  is  decomposed  ;  the 
result  of  which  is  y  pi  low  nitrate  of  mercury,  which  in  fact 
contatns  but  little  nitric  acid. 

With  the  nitrates  of  silver  and  lead,  and  the  oximuriates  Other  metaSie 
of  platina  and  mercury,  very  little  de^mposition  takes  place,  **^'** 
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«nd  iihcy  do  ^ot  produce  the  same  effects  on  lard  u  the  u- 

trates  of  mercury. 
G  ^nrni'  ecu-        From  Uie  &ct8  here  adduced  we  may  infer, 
duiduoi.  1.  That  light,  without  air,  turns  lard  yellow,  and  gim  it 

ao  acrid,  rancid  taste,  without  acidifying^  it. 

2.  That  lard  yields  uo  ammonia  by  distillation,  and  co^ 

tains  no  nitrogen,  so  that  it  may  be  cooudered  as  a  parriy 

Tegetable  substance. 

S.  That  in  the  sulphur  pomatum  a  portion  of  snl|ihfrii 

dissolved,  without  being  acidified. 

4.  That  phosphorus  dissolves  in  it,  but  is  quickly  cbsngcd 
into  phosphorous  acid,  aqd  its  acidification  is  incressed  faj 
the  contact  of  ur. 

5.  That  lard  oxigenized  by  long  exposnre  to  air  cooslnt- 
)y  becomes  acid.  That  the  water  with  which  it  is  vsshed 
precipitates  some  metallic  solutions,  ^aiid,  if  distilled,  giva 
out  At  last  acetic  acid. 

6.  That  nitric  acid  forms  with  lard  a  yellow  bitter  nib* 
tance,  acetic  ocid  and  mucous  aeid.  That  the  latter  en- 
hot  be  completely  separated  from  it  by  washing ;  .and  tint 
it  is  equally  obtainable  from  suet  by  means  of  nitric  add. 

7*  That  the  oxigenized  muriatic  acid  is  decomposed  Iff 
lard,  which  it  leaves  whitish,  very  soft,  and  iucapatile  of  Tin 
nishiiig  the  yellow  biiter  matter,  when  subsequeotiy  trestel 
with  nilric  acid. 

8.  I'hut  mercury  is  in  the  metallic  state,  but  very  minnt^ 
ly  diViiJed,  in  fresh  prepared  mercurial  ointment. 

9»  1  hat  in  the  uugueiitum  citrinum  the  mercury  is  a  is* 
irate  with  oxide  at  a  miuimum :  that  the  white  appeaiasce 
of  the  surface  is  owing  to  bubbles  of  gas :  and  that  the  ues- 
iral  nitrate  of  mercury  at  a  minimum  in  decomposed  in  laiJL 


VII. 
Exlract  rf  a  Mtmoir  of  Mr,  IlAquET,  an  the  Farmmiim  of 


A 


Flint  of  recent -^MONG  the  various  proofs,  w^ich  this  gentleman  bis 
formation.       adduced  oF  the  recent  formation  of  flint,  we  shall  cite  the 

following. 

•  Journal  des  Mines,  No.  119,  p.  405.  NoTember,  1806. 
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OXIDATION  OF  LEAD  SOLDER.  1  ]  5 

■'    •  In  the  chalks  of  Volhynia  there  are  a  gfeat  number  of 

Hints,  in  the  forna  of  nodules  more  or  less  laree.     In  one  Petrified  wood 
~    place  were  f>itnd  two  as  hia^  os  a  man*8  fist,  enclosing  petri-  **"*^   "^  * ' 
*  lied  roots  of  wood.     The  author  possesses  onf^  of  these,  the 
'    wood  in  which  hasjoot  altered  in  ro'our,  and  appears  to  be 
^  "beech.     Another  nodule  fnand  in  the  same  place  contains  a 
^  lliimber  of  splinters  of  wood. 

The  chalky  from  which  these  flints  were  taken,  analysed  Analyiisof  Um 
by  Mr,  Haquet,  gave  in  100  parts^  hme  47»  magfnef«ia  8,  *^^*'^^^« 
carbonic  acid  33,  silex  7^  alumine  3,  oxide  of  iron  0*5. 

He  has  likewise  analysed  several   flints  from  different 
places,  and  found  them  containing: 


Silex    .••••••••f9275-«92*50--92'75'-97      --sg 

Aiumine •••   I'lO--          ••   1*60--   l      ••  2 

Analyses  oi 
fiints. 

lime l-25«*  3      ••  2-75--  0-25**  4*15 

Jtfagoesi^    .•.•••           ••           ••  0*51  •• 

Oxide  of  iron  •••  •  9      ••   r25'-   1      ••   l"      ••   1*75' 

Oadde  of  manganese        ••  0*75*  • 

Mr*  Haqnet  observes,  that  fiints  are^  never  fouiid  at  any  Al^rays  near 
conaiderable  depth;  and  the  deeper  we  go,  the  smaller  and       **»'*^<^c. 
distant  from  each  other  are  the  nodules. 


VIII. 

Qf  ^i  Oftdatim  of  the  Solder  of  Leaden  Vessels  used  in 
Wask-homses:  by  J.  C.  Delambtherie  *• 

XmN  tnlightened  amateur  of  the  arts,  Mr.  Fougeray  de  Lead  solder 
Lmniai,  who  lives  near  Soissons,  informed  me,  that  laun-  y^'^^^^  J^  in 
diresaes,  who  wash  g*  eat  quantities  of  linen,  use  for  tlieir  washiog. 
backing  tubs  large  vessels  made  of  several  sheets  of  lead, 
spidered  together  with  the  common  solder  consisting  of  lead 
•nd  tin*    This  solder  suffers  no  diunage,  as  long  as  the  vcs* 
fel  is  kept  in  use :  but  if  it  be  let^  empty  for  a  few  months, 
ilie  solder  is  so  much  oxided,  that  the  lead  must  be  soldered 
afresh,  before  it  wUl  hold  lie  again.     I  requested  prof.  Van- 
qaeliQ  to  examine  this  solder,  and  the  following  is  the  result. 

He  found,  that  it  consisted  almost  wholly  of  carbouated  The  lead  con- 

•  Journal  dePhysique^  Vol.  I.XIU,  p.  252.  September^  1806. 
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terted  into  a    oxide  of  lead,  with  a  few  particles  of  iron  and  tie.    From 

car  o  a  e^        ^^^^^^  ^^^^  ^^^^  circu Distances  uuder  which  it  appeared  to  have 

been  formed,  he  concluded,  that  the  metals  formiog  the 

solder  were  oxided  by  the  air  tlirough  the  influence  of  the 

alkali,  and  that  at.  tlie  sanie  time  the  carbonate  of  potash 

JdeVand'dl^^  ^*^-  ^^"  decompobed  ;  that  is  to  say,  the  alkali  had  ouited 

soWed.  ,1^1  th  the  tin,  and  the  carbonic  acid  with  the  oxide  of  lead. 

Oxidei  of  tin        This  conjecture  he  verified  by  a  direct  experiment,  taking 

*h**  'd***  ^^  nearly  equal  parts  of  oxide  of  tin  and  oxide  of  lead,  and 

pnse  carbouate  heating  them  slightly  with  a  solution  of  carbonate  of  potash. 

of  potasjh.         The  tin  was  dissolved,  and  the  lead  carbonated. 


VIL. 

Example  of  a  Calculation  in  the  Doctrine  of  Chances:  a  TUt 
Table,  and  Remarks  on  the  breaking  of  Wooes,  /a  a  Lrft 
ter  from  a  Correspondent, 


To  Mr.  NICHOLSON. 
SIR, 


A 


Friend  of  mine,  who  has  been  spending  the  sammer  a^ 
a  water! Di^  p-are,  has  proposed  to  me  some  questions,  which 
arose  out  of  the  amusemcits  of  the  season,  but  which  it  re* 
quired  some  little  consideration  to  answor  in  a  satisfactoiy 
xnaiiner.  If  you  think  the  results  of  my  reflections  hkely 
to  be  Interchting  to  your  readers,  they  are  much  at  your  ser- 
vice. 
What  is  the  !•  The  fi'-st  question  was  how  to  determine  the, chance  of 

chance  of  win-  winning;  a  laftle,  when  you  have  thr(»wn  a  ^iven  number.  It 
ag^eanurn-^  J8  usual  to  throw  three  times,  with  three  dice;  the  highest, 
l^er  thrown?  or  sometimes  the  lowe*»t,  wins  ;  and  if  two  or  more  persoos 
tlirow  the  same  number,  they  must  raflle  a^ain  amoog 
themselves.  We  must  first  calculate  the  chance,  that  noue 
of  the  per-ons  who  are  to  throw  will  throw  hi^lier;  and  then 
the  chame,  that,  it'  they  do  not,  any  one  of  them  will  throw 
the  same  number,  or  any  two,  thix»e',  or  more;  but  as  thii 
calculaiion  cannot  eubily  be  made  during  the  time  of  rif- 
fling, I  have  made  a  table  which  is  sofficieutly  accurate  fur 
the  purpote. 

A  Tabk 
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TTuiversul  tide       3.  In  the  second  place  I  was  asked  fbr  the  eosieit  mode  of 
finding  the  time  of  h^gh  water,  with  sufficient  ^accuracy  ior 
common  purposes.     I  have' made  a  table,  which^  1  Miere, 
IS  tolerably  correct;  but  not  being  so  conversaut  in  the  sub- 
ject as  I  could  wish,  1  should  be  much  obliged  to  wmf  of 
your  con  espond eats  skiHed  in  DavigatioQ^   if  they  woold 
compare  it  with  the  best  observations,  and  inform  roe  wbe- 
ther  they  approve  of  the  principle. 
Wares  break       3.  The  third  inquiry  related  to  the  cause  of  the  hieiliBg 
the  upper  part  ^^  ^  ^^^^  ^^^^  ^u^^*     Waves  seldom  break  at  sea,  onleii 
jnov.iig  fii-ter   the  wind  is  very  high :  but  when  they  approach  the  thore, 
e  owcr.  ^|j^^,  always  break  sooner  or  later.     The  general  leaaon  of 
their  breaking  appears  to  be  the  excess  of  the  velocity  witb 
which  the  upper  part  of  the  wave  advancea  above  tbst  of  the 
lower  part:  and  this  may  be  derived  either  from  the  effect  of 
the  wind  on  the  upper  part,  or  from  tlie   retiistance  of  the 
bottom  to  the  motion  of  the  lower  part,  or  from  a  timd 
Cause,  which  is  more  general,  where  the  magnitude  of  the 
wave  is  at  all  considerable  in  comparison  with  the  depth  of 
the  fluid;  for  in  this  case  the  upper  part  of  the  wave  moit 
have  a  natural  tendency  to  advance  more  rapidly  than  tlie 
lower,  on  account  of  the  greater  depth  whiclT  determines  ill 
velocity.     Beside  this,  the  form  of  the  wave  itself,  where 
the  water  is  shallow,  may  be  such  as  to  render  it  incapoUe 
of  advancing  without  a  change  of  the  direction  of  its  ante* 
rior  surface,  into  a  situation  more  nearly  vertical. 
Dcf^t  in  the        ^^  ^^^  calculations  by  which  the  velocity   of  waves  hn 
calculation  of  been  determined,  it  has  been  usual  to  neglect  not  only  the 
^aves.    ^^  ^  difference  of  the  whole  depth  of  the  fluid  at  different  parts 
of  the  wave*8  surflice,  but  also  the  immediate  effect  of  tbe 
horizontal  motion  of  the  pai*ticles,  so  far  as  it  is  not  con- 
cerned in  producino^  an  elevation  or  depression  by  its  ^'aris- 
tions.     The  theory,  abstracted  from  these  considenitious,  is 
perfectly  correct ;  and  moy  be  combined  with   their  results 
so  as  to  be  rendered  applicable  to  some  cases,  which  are  not 
otherwise  comprehended  by  it.     Thus  if  we  suppose  a  wave, 
terminated  by  two  planes,  equally  inclined,  to  be  placed  is 
a  surface  on  which  it  can  move  without  resistance,  it  may  be 
shown,  that  the  highest  point  will  begin  to  be  flattened  with 
the  velocity  deducible  from  the  depth  at  t^at  point,  the  new 

angular 
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aitgular  point  advancing  on  each  side  upon  the  inclined  tur* 
face  *vith  a  velocity  which  is  at  first  equal  to  that  which  is 
dne  to  halt*  the  depth,  and  is  afterwards  uuifomdy  retarded; 
90  that  the  angle  i»  twice,  us  long  in  travelling  over  the  whole 
•i|rface  of  the  wave,  as  it  would  otherwise  have  been.  The 
ceutre  descends  at  first  more  rapidly  than  the  part  nearef 
the  margin,  so  that  the  wave  becomes  concave  in  the  mid* 
die,  instead  of  being  flat,  aa  it  would  be  if  the  depth  of  the 
fluid  were  very  great.  In  the  mean  time  the  margins  of  the 
wave  advance  with  a  velocity,  which  continues  to  be  uni« 
formly  accelerated,  ,until  the  angle  reaches  it ;  and  this  ve^ 
locity  it  as  much  smaller  than  that  of  a  body  falling  by  its 
weight,  as  the  height  of  the  wave  is  smaller  than  half  the 
breadth:  fur  the  whole  horizontal  pressure  acting  on  any 
vertical  section  of  the  wave  is  every  where  proportional  to 
the  quantity  of  ttie  fluid  beyond  it,  and  as  long  as  the  deeper 
parts  retain  their  form,  they  will  urge  forward  the  shallower 
with  a  constant  force.  But  if  any  part  of  the  surface  of  the 
wave  be  concave,  the  velocity  thus  produced  in  its  upper 
parts  will  cause  them  to  advance  more  rapidly  than  the 
lower,  and  the  surface  will  become  more  and  more  inclined 
to  the  horizon :  if  on  the  contrary  it  be  convex,  the  lower 
parts  will  be  protruded,  and  the  convexity  will  be  diminish- 
ed. Beside  the  case  of  a  wave  advancing  in  consequence  These  reasoq* 
of  its  grantlation  on  a  flat  shore,  these  considerations  are  lo^'JJfpof  ^u 
also  applicable  to  that  of  a  drop  of  oil,  spreading,  by  the  spreading  00 
force  of  cohesion,  on  the  surface  of  a  vessel  of  water.  ^^tf- 

I  am,  SiRf 

Your  very  obedient  servant, 

10  Sept.  IdOT.  HYDROPHILUS. 


ANNOTATION. 

MY  correspondent  not  having  gone  at  large  into  the  use 
and  application  of  the  tide  table  annexed,  Plate  IV,  a  little 
more  particular  detail  'on '.the  subject  will  probably  be  ac« 
ceptable  to  many  of  my  readers*     The  small  shaded  drcie  Manner  of  fit> 
in  fig.  1  being  cut  out,  a  damp  wafer  is  to  be  put  in  its  ^^^  "{J^^^j^^ 
place,  aad4)ver  it  fig.  8;  which  is  likewise  to  be  cttt  out^uble. 

and 
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and  so  bdjnsted,  that  its  dotted  circle  sludl  coincide  with  that 
of  tliK  same  size  in  ii^.  1.     Underneath  the  wafer  a  circu.v 
piece  of  paper,  about  the  same  diameter  as  fit^.  i2,  n  to  oe 
placed,  so  that  tig.  12,  may  move  freely  rouuu  on  it^t  ct^iitre. 
The  oblong shailed  space  in  fi^.  2  is  to  oe  cut  out  previnii»)y, 
so  that  the  name  of  the  place,  for  which  we  wuot  to  htid  the 
time  of  hi^hwater,  may  appear  throut^h  it.  •  The  t|ihle  beiu^ 
thus  put  together,  we  have  only  tu  turn  round  the  snaiter  cir^ 
cle,  lig.  3,  till  the  name  of  the  place,  fur  which  we  would  kuow 
tlie  time  of  highwater,  is  seen  through  the  aperture;  whea 
the  time  for  any  given  da/  will  be  s  owa  b}'  the  part  of  the 
hour-circle,  Hg.  ^2,  that  stands  against  the  Hue  of  the  oioqq'i 
age  on  that  day.     Thus  for  example,  if  1  waut  to  adjust 
the  table  to  Worthing,  having  tamed  the  circle  till  Worth- 
ing apiiears  through  it,  1  stiall  fiodp  that,  wbea  the  moon 
is  two  days  old,  it  will  be  high  water  there  abeut  five  mi- 
nutes before  12  ;  when  the  moon  is  nine  days  old,  about  a 
quarter  after  6 ;  and  so  for  any  other  day.- 

The  difference  of  the  length  of  the  lines  in  the  hrger 
circle  points  out  the  progressive  increase  and  decrease  of  the 
rise  of  the  tide ;  showing  its  comparative  height,  frmn  the 
spring  tide,  when  it  is  the  grratcst,  being  about  36  honn 
after  new  or  full  moon,  at  every  place,  to  the  neap,  when  it 
is  the  leabt.  Hence,  if  we  know  what  is  the  general  rise  of 
the  spring  tides  at  any  place,  we  may  calculate  how  high 
the  tide  may  be  expected  to  flow  at  any  given  time  of  the 
moon^s  age. 
Table  to  show  As  it  is  ubviously  essential  for  finding  the  time  of  high 
thcmoou'sagc.  ^ater  to  know  the  nioon*s  age,  a  general  table  of  lunations 
is  annexed.  .  The  use  of  it  being  sufficiently  ^Explained  in 
the  table  itself,  all  that  is  necessary  for  me  to  say  is,  that 
the  small  shaded  circle  of  fig.  4  is  to  be  cut  out,  and  fig.  3 
to  be  cut  out  and  put  over  it  in  the  same  manner  as  fig.  2 
over  fi|]j.  1. 

For  the  gratification  of  such  of  my  readers  as  might  wish 
to  have  those  tables  in  a  form  for  use,  without  taking  the 
trouble  of  copying  them,  or  destroying  the  plate,  I  have 
given  a  duplicate  of  it,  which  may  be  cut  out  and  pasted  OD 
a  card. 

Hydrophilus  will  no  doubt  perceive,  that  I  hav«  taken  the 

liberty 
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liberty  of  making  a  slight  alteration  in  the  title  of  one  of 
his  tables.  If  the  reason  of  this  should  not  rradily  suggest 
itself  to  liim,  it  will  be  explained  in  a  private  letter,  on  his 
favouriog  mc  with  his  address. 


X. 

A'aJUkfcnitf  Eucriuu*,  iu  Mr.  Donovan's  Museum. 

SIR, 


P 


ERMIT  me  through  your  excellent  publication,  to  ac-  Mr.Donovan^ 
knowledge  ray  obligations  to  Mr.  Donovan,  for  the  advan-  Museum, 
tages  I  have  derired  in  my  inquiries  respecting  the  mineral- 
ized remains  of  the  animals  of  the  former  world,  from  the 
examiuation  of  the  iuestimable  fossils,    contained  iu    his 
matchless  museum. 

By  the  investigations  which  I  had  previously  made,  and  SevcraUpecies 
from  specimens  in  my  own  collection,  1  had  ascertained,  of  «"crimiet 
that  England  alone  yielded  several  species  of  encrinites;  as  i^uj, 
I  trust  I  shall  bliow  iu  the  second  volume  of  Organic  Re- 
mains of  the  former  Worlds  now  in  the  press.     But  by  an 
examination  of^the  series  of  fos^fils  in  this  department  of  the 
l^ndon  Museum  as  above  mentioned,  I  have  gained  the 
knowledge,  that  our  own  country  can  boast  of  yielding  at 
least  one  additional  curious  species  of  this  animal,  hitherto  New  species. 
I  believe  unknown  ;  and  forminj;  by  the  leni^h  of  the  arms 
an  intermediate  species  between  the  lily  and  plumose  encri- 
nuft.     The  specimen  of  which  I  speak  is  numbered  934  iu 
the  brief  catalogue  which  is  delivered  at  the  museum. 

From  another  specimen  in  the  same  collection,  marked  TortoHc  encii- 
C|30,  1  also  acknowledge  haviuj^  derived  very  considerabTe  "^'' 
infomuition  respecting  the  structure  of  that  wonderful  lost 
animal,  the  tortoise  encrimrs. 

Having  no  reason  for  concealing  any  of  the  motives  which' 
itiduce  me  to  trouble  you  with  this  request,  1  do  not  hesi- 
tate to  avow,  that  one  of  these  is  a  wish  to  call  the  attention^ 
of  the  curious,  as  well  as  scientific,  to  the  most  complete 
collection  of  British  Natural  History,  which  has  ever  yet 

been 
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been  formed  ;  a  moBeum  not  confined  to  any  one  particoUr 
branch,  hut  comprehend! n^r  alike  tlie  three  great  depart* 
ments  of  nature,  the  looin^caU  botanical,  and  miiicral . 
productions  of  the  island,  upon  the  ^raudeat  acale  poMble. 
It  will  not  be  too  much  to  say,  that  this  miiaeum,  from  the 
science  evinced  in  its  arrangement,  iodependent  of  n»  m^ 
portance  as  a  collection  of  choice  and  valuable  specimeni, 
must,  to  those  desirous  of  such  knowledge,  prove  a  most 
instructive  school ;  and  afford  an  inexhaustible  tund  of  in* 
formation  to  all  those,  who  think  the  Natural  Hiatory  of  their 
own  country  worth  attending  to. 

,  I  am,  SIRs 

Your  most  obedient  aenrant, 
Mr.  NicHOLioK.  JAM£S  PARKINSOl^ 

Sept.  6/A,  1807*  HwcUm  Sqmmtf 

Author  of  **  Organic  Remains,** 
^  Memoranda  Chemica,**  ke. 


] 


XI. 


Sediment  of 
^tter  thrown 
into  undula- 
tion arranges 
itself  in  paral- 
lel ridges. 


Why? 


Jii^tfy  respecting  a  Fact  not  hitherto  noticed  m  ike  wtnf  ef 


SIR, 


discussian.    In  a  Letter  Jiirik  R^  B. 
To.  Mr.  NICHOLSON. 


w 


HEN  turbid  water  has  become  clear  by  siibsidence^ 
the  light  stratum  of  earthy  matter,  which  covers  the  bottoia 
of  the  vessel,  is  often,  as  might  be  expected,  distributed 
without  any  particular  appearance  of  symmetry  :  but  if 
the  vessel  be  slightly  moved  horizontally,  so  as  to  produce 
an  undulation  of  the  fluid,  without  much  disturbing  the 
deposit,  this  matter  is  found  to  arrange  itself  in  a  num« 
ber  of  parallel  ridges  or  embankments ;  or  at  least  to  indi« 
cate  a  manifest  tendency  to  form  such  ridges.  1  find  a 
great  difficulty  in  accounting  for  this  fact.  It  seems  to 
suppose  alternate  differences  in  the  velocity  of  the  water, 
ai^  it  runs  over  the  bottom.  These,  however,  seem  incom- 
patiblc  with  the  almost  total  want  of  elasticity  in  water. 

Perhaps 
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Perbapi  the  hypotlkesis  of  a  number  of  small  eddieSy  or 
rbUing  cylinders  of  water,  may  account  for  it,  as  the  rid^eg 
are  at  ri^^lit  angles  to  the  course  of  the  undulation.  In  this 
suppobition,  however,  there  appears  too  much  of  gratuitous 
deataiid. — Uuve  the  goodness  to  propose  the  matter  to  the 
GOUbideration  of  your  correspondents,  if  you  should  think 
as  i  do,  that  do  fact  can  be  too  trlHing  for  philosophical  dis- 
cussion. I  am,  SIR, 

Your  obliged  reader, 

R.  B. 


XII. 

Q|(«f/toiu  cm  JOMe  Appearances  of  the  Electric  Spark:  hy  4 

Correspondent, 
SIR, 


I 


Wish  to  be  informed  if  it  was  ever  remarked,  that,  when  Questkia 


an  electrical  snark'  is  taken  from  the  conductor  of  a  ma- 'i*^^*"*  ^'*'** 
chine,  the  line  of  white  light  is  interrupted,  and  the  spark  anoet  of  th« 
becomes  red.   Sometimes  it  assumes  the  form  of  two  cones,  ^l««wo  spsik* 
one  proceding  from  the  conductor,  and  the  otiier  from  the 
body  which  is  applied  to  it :  at  other  times  the  interruptioa 
is  next  the  conductor ;  and  again  it  will  be  perceived  near* 
est  the  body  receiving  the  spark.     When  the  spark  is  taken 
at  the  lea&t  distance  possible,  the  light  is  sometimes  red, 
sometimes  white ;  and  when  the  bpark  is  some  inches  ia 
length,  the  interruptiou  is  perceived  in  two  or  three  placet 
of  the  line  of  white  light.     Any  explanation  of  these  phe« 
Qooiena  will  Inuch  oblige,  SiR» 

Your  humble  servant, 

TYRO. 


XIII. 
ExjLract  qf  a  Letter  fi^m  Mr.  Biot  lo  Mr.  BertkoHet*. 

Tarragonay  20th  December f  1806. 

JL  H^ve  had  an  opportunity.of  conversing  with  that  excel- 
lent observer,  Mr.  de  Mf rty,  on  several  subjects  of  ezperi* 

•  Anntlci  dc  Chiinie,  V9I.  LXI,  p.  271,  March,  1807. 

ments 
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ments  in  which  he  has  long  been  engoged ;  and  I  hare  re- 
quested his  permisbion  to  communicate  to  ycm  the  resalts, 
persuaded  that  you  will  consider  them  extremely  interest- 
ing. 
Influence  of         The  experiments  of  which  I  speak  have  for  their  object 

tinie  in  dimi-  j„  ^^^^  g^^  ^^^^  ^y^e  influence  of  time  on  the  exercise  of  che- 

nishing  the  .     i         •  •  . 

cUsiicity  of      inical  actions,  when  these  actions  tend  to  depnve  an  elastie 

fluids.  fluid  of  its  elasticity. 

Oxigen  gastb-      1.  Into  a  flint  ^lass  phial,  the  stopple  of  which  was  groond 
ter.       ^  ^**  ^'^^  emery,  and  titted  perfectly  tight,  Mr.  dc  Marty  intro- 
duced a  certain  quantity  of  oxigen  gas,  and  a  certain  quan- 
tity of  rain  water,  boiled  or  uuboiled.     Supposing  there  is 
but  a  small  quantity  of  water,  on  shaking  the' bottle  for  a 
few  minutes  a  certain  portion  of  the  gas  will  be  absorbed,  as 
^  may  be  found  by  opening  it  under  water*     After  it  has  been 
thus  shaken  and  opened  several  tiroes,  the  water  in  thephiai 
will  be  saturated,  and  absorb  no  more. 
Left  standing       When  things  are  in  this  ^tate  stop  th^  bottle  close,  and 
▼2sie!"morc*^  put  it  away  in  a  place  shaded  from  the  sun,  obsenring  at  the 
win  be  absorb- same  time  the  state  of  the  bardtneter  and  tbeiviometer. 
^  AfVer  it  has  stood  thus  two  or  three  days,  shake  the  bottle 

again,  open  it  under  water,  and  you  will  find  the  water  rise 
into  it  a  little.  Stojp  the  bottle,  put  it  into  ita  place,  and 
shake  it  in  the  same  manner  from  time  to  time.  Yon  will 
always  And  a  fresh  quantity  of  ^^as  absorbed,  and  the  effect 
will  be  the  more  perceptible,  the  longer  you  leave  the  phial 
before  you  make  the  experiment. 
In  18  roonihs        I  myself  was  witness  to  these  cflfects.     Mr.  de  Marty  had 

half  the  bulk    ^],e  civility,  to  open  under  water  before  me  a  phial,  that  had 

ot  the  water      -  ,*  in  ,  *i,. 

absorbed,  been  kept  stopped  tor  more  than  a  year  and  half,  and  which 

contained  oxii^en  gas  with  a  small  quantity  of  water.  The 
water  rose  in  it  very  perceptibly,  and  the  absorption  appear- 
ed to  me  equal  at  least  to  half  the  quantity  of  the  water, 
that  the  bottle  contained  before  it  was  opened.  The  baro- 
mtttT  and  thermometer  were  both  nearly  at  the  same  height 
as  when  the  bottle  had  been  set  by,  and  the  water  in  ihe 
trou^li  was  at  the  same  temperature. 
At  fi«t  the  ^as  From  this  expc»riment  it  appears,  that  the  same  volume 
combuies  tee-  ^f  water,  which  at  first  was  able  to  absorb  only  a  certain 
portion  of  oxigen>  absorbed  by  the  assistance  of  time  a  more 

considerable 
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considerable  quantity.     Hence  it  would  seem,  tliat  in  the 
^rst  case  ^e  air  was  but  feebly  combined,  and  in  some  sort 
interposed  between  the  particles  of  water:  but  the  continued  but  its  danlci- 
action  of  the  liquid,  diminishing  the  elasticity  of  the  jras  ,h/.?^\".n  Z^^* 
more  aitd  more,  and  contracting  its  dimensionii  as  it  were  by  mone  intiaut*, 
^e^eesy  occasioned  it  to  enter  farther  within  the  sphere  of 
attraction  of  its  particles,  which  rendered  the  water  capable 
of  absorbing  a  fresh  quantity  of  <j;as. 

2.  The  same  thing  takes  place  with  rcjj^ard  to  hidrogen  Hidrocen  gM 
gass  and  Mr.  de  Marty  afforded  me  the  pleasure  of  witness-  game  wai"  but 
in^  this  likewise.     The  absorption  was  equally  great.     He  water  absorbs 
finds  by  his  experiments,  that  this  gas  is  abiorbed*  in  larger  J^^^^Sme   ** 
quantity  and  with  greater  promptitude  than  oxigen  gas.    He 

finds  also,  that  the  bulk  of  the  gas  absorbed  is  not  equal  to 
that  of  the  water  iu  two  years. 

3.  Water  already  loaded  with  oxigen  is  better  adapted  to  Water  loaded 
absorb  hidrogen,  and  the  contrary.  '  This  is  analogous  to  ^b^orbs  u^"* 
ivhat  von  Humboldt  and  Gay-Lussac  have  observed,  but  the  o  her  more  rei<. 
experiment  of  Mr.  de  Marty  has  the  advantage,  like  the  pre-   *  ^* 
jceding,  of  having  been  made  in  close  vessels. 

4.  The  absorption  is  so  much  the  more  sensible  as  the  wa-  'Proportional  to 
ter  is  more  considerable,  and  is  proportional  to  it.  ,    ^aier.    ^  '  ^ 

a.  These  effects  do  not  take  place  with  nitrogen  gas.    Af-  Only  a  limited 

ter  the  water  has  been  once  shaken  for  some  time  with  this  P««'»onofa«otc 

absorbed. 
^as,  it  will  not  absorb  an  atom  more,  however  long  it  be  left 

in  contact  with  it. 

6.  If  water  loaded  with  nitrogen  be  placed  in  contact  Water saturat- 

•^i^i-i  *^*iii  •.        •!  ^  with  azote 

With  hidrogen  or  oxigcn  gas,  it  will  absorb  it,  without  part-  ^^^|i  ,^|^^  ^^ 

ing  with  its  hidrogen.     If  it  have  been  sup))03ed,  that  aii  hidrogen  or 
exchange  takes  place,  it  is  because  in  fact  a  little  nitrogen  oul^^!n«llu 
escapes  at  the  commencement  of  the  absorption  of  the  hi-  place. 
drogen  or  oxigen  :  but  on  shaking  the  water  and  the  gasses 
together,  all  the  nitrogen,  that  was  before  interposed  be- 
tween the  particles  of  the  water,  will  enter  into  it  again  as 
"before,  independent  of  the  hidrogen  or  oxigen  absorbed. 

7*  The  preceding  result  is  so  true,  that  an  accurate  ana-  Thus  atmo- 
Ivsis  of  atmospheric  air  may  thus  be  made  by  the  absorbent  b^***'^!^*"^?^^ 
actiou  of  water  alone.     To  effect  this  it  is  sufficient,  that  water. 
the  water  be  previously  impregnated  with  nitrogen  ;  when  it 
f^ill  absorb  exactly  '21  hundredths  of  the  volume  of  the  at- 

t  moaipheric 
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IDMDhpric  air  in  contact  with  it,  precisely  as  a  tulphimA 
wood  do.  Mr.  de  Marty  asserts,  that  water  thus  employed 
to  !a  x^  qnantitv,  to  prevent  the  process  from  hem^  too  f^ 
dio  is»  iftan  excellent  eudiometer,  and  he  has  had  recoane 
to  it  repeatedly.  If  jom  have  no  nitrogen  at  band,  mtcr 
may  be  impregnated  with  this  gas  by  shaking  it  in  contKt 
with  atmospheric  air,  ^nd  leaving  it  some  time  in  contact 
with  it»  By  these  means  it  absorbs  all  the  nitrogeii  it  can 
contain,  and  the  oxigen  it  takes  up  with  it  does  not  prerent 
It  from  absorbing  in  time,  according  to  the  tirst  experiment, 
that  of  the  mr  to  be  analysed.  Mr.  de  Martj'  avaiU  himsdf  of 
this  aLM>rbing  property  of  wpter  to  ascertaiu  whether  oxigea 
1^  contain  any  nitrogen ;.  for,  if  it  do,  water  saturated  vilk 
nitrogen  will  not  absorb  the  whole. 

8  It  is  long  since  Mr.  de  Mai*ty  was  acquainted  with  nianjr 
of  these  facts.     Some  of  them,  particularly  6  and  7,  were 
known  to  him,  when  he  compositrd  his  Memoir  on  Eudiome* 
try  ;  but  he  contented  himself  with  umply  mentiouiug  the 
property  he  had  obser^'ed  in  nitrogen, 
the  oxi-       Does  this  oxigen,   continuing  to  be  absorbed,  form  at 
gfiu  fura  an     length  an  acid  ?  and  if  so,  what  acid  is  it  ?     T4ie  solution 
of  this  problem  Mr.  de  Marty  awaits  from  time  and  expe- 
rience. 
The  expen-         With  respect  to  the  preceding  experiments   I  shall  add, 
^de  wiih^      that  tliey  were  all  made  with  the  greatest  care,  in  vessels  well 
great  care.        closed  ;  that  Mr.  de  Marty  has  repeated  and  varied  them  in  s 
thou.^and  manners  ;  and  that  he  appears  to  have  observed  the 
most  scrupulous  accuiacy  in  all. 
Mr.de  Martyrs      I  shall  conclude  this  letter  with  some  remarks  respecting 
mei^oironcu.^Ijejyj^n,^,jroiiEuc].oinetry  formerly  published   by  Mr.de 
Marty,  of  which  I  have  a  copy  before  me  in  the  Spanish  Ian- 
guage>  in  tlie  Alemoria/e  Lilerario  for  1795;  and  of  which 
there  is  an  ahiitrart  in  the  Journal  de  Physique,  year  9.    In 
this  abstract,  however,  many  experiments  have  been  omit- 
ted ;  the  couile^ioil  and  detail  of  which  were  indispensably 
ncres^ary  to  understand  the  pourse  of  the  author,  and  the 
conrlus'onn  at  which  he  arrived:  so  that  in  consequence  of 
t)>  D  omission  opinions  have  been  ascribed  to  Mr.  de  Marty 
coiitrury  to  i  hose  he  held,  and  results  the  fererse  of  those  he 
sought  to  establish. 

For 
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"For  iDftancey  in  your  Chemical  Statics  you  Beem  to  insV-  ^rwukcn  bj 
YUiate,  that  Mr.  de  Marty  ascribes  to  8u:phurets  the  pro-  ^^^  ^^ 
perty  of  absorbing  nitrogen  from  their   nature;   and  Toa 
Humboldt  and  Gay-Lu:58ac  in  their  work  ou  Eudiometiy 
#xpresb  this  opinion  still  more  affirmatively.     This  errour 
Arose  from  the  abstract.     Mr.  de  Marty  says  expressly  in  Sulpbufeii 
liis  pape:-,  that  a  hot  sulphuret  acts  as  any  other  ^^q^**^  ^/^^J^J?*^ 
would  do,  that  had  been  deprived  of  tlie  quantity  of  nitro* 
gen  it  is  naturally  capable  of  absorbing ;  and  thus  he  ac- 
counted for  the  variations  he  experienced  on  operating  with 
greater  or  smaller  quantities  of  sulphuret. 

Yon  Humboldt  a.id  Gay-Lussac  say  too,  that  Mr.de  Mar-  Proportwo  of 
tj  fixes  the  proportion  of  oxigen  in  the  atmosphere  to  be  auSMArei^ 
between  *21  and  *2d;  and  hence  they  draw  an  argument 
against  the  method  of  operating  with  sulphurets,  which  in 
consequence  appears  to  them  much  less  accurate  than  the 
proof  by  hidrogen  gas.  But-  thi^  uncertainty  between  *21 
luid  *2d  Mr.  de  Marty  experienced  o.ily  in  his  first  experi- 
ments :  and  it  was  from  this  very  variation,  and  a  wish  to 
idiminish  its  extent,  that  he  was  led  to  discover  the  errour 
occasioned  by  the  absorption  of  nitrogen  by  the  sulphuret, 
when  it  is  deprived  of  this  gas  by  heat ;  so  that  when  he  had 
completed  the  improvement  of  his  method,  the  results  were 
iTonstantly  restricted  between  *21  and  "22. 

This  being  once  thoroughly  proved,  I  do  not  see  what  As  a  test  of  H, 
advantaife  the  analysis  bv  hidrogen  eas  has  over  that  by  the  ''**''■'*?«'»  no* 
sulphuret,  when  it  is  performed  with  due  precautioir,  which  quid  scdphurct 
should  always  be  a  mutter  of  course.     It  certainly  has  not  in  requirii]|r 
the  advantage  of  requiring  less  time ;  for  by  operating  as  '«**  *^""*c» 
Mr.  de  Marty  does,  any  one  who  has  acquired  a  little  habit 
pf  making  the  experiment  can  perform  this  in  five  minutes. 
it  has  not  that  of  greater  simplicity  :  for  the  sulphuiet  re-  being  more 
quires  only  a  gfaduated  tube,  and  a  unround  sf  opple  bottle ;  simple, 
while  for  the  hidrogen  gas  at  least  a  small  eudiometer  and 
an  electrophorus  are  necessary ;  and  what  is  very  inconve- 
nient, the  latter  must  be  kept  in  a  state  to  give  sparks, 
wbich  is  not  very  easy  on  mountains  and  when  travelling, 
particularly  if  the  air  be  loaded  with  moisture.     Lastly  I 
will  add,  that  it  has  not  the  advantage  of  superior  accuracy:  or  giving  a 
for  when  it  is  once  proved*  that  the  sulphuret  will  absorb  ""f '^f*ccurato 

only 
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only  «  given  quantity  of  nitrogen  as  a  liquid,  anfl  that^if  it 
be  taken  thuft  saturated,*  it  constantly  gives  the  precise  pro- 
portion of  •21  in  close  vessels,  no  objection  can  be  brou^^ht 
But  o^eetion-  against  its  use ;   while  a  very  strong  one  may  be  nr^ 
^ater  absorbt)   a8:ainMt  the  use  of  the  electric  f^park,  since  either  boiled  wa- 
•omeuf  thcos-  ^^r  is  employed,  and  then  it  will  absorb  a  small  portion  of 
^T*  ».   1  J    *l*c  oxi<>en  very  tr'^eedM  ;,  or  the  water  will  be  saturated  vith 
gifMOtttair.    tLif>  and  then  the  pressure  occasioned  by  tbe  detonation  will 
aJwajb  force  out  ^ome  bubbles.     One  or  other  of  tbe«e  io- 
conveni(:^nces  a|>^>ear8  to  me  unavoidable  ;  and  the  latter  in 
particular  oi'teii  teased  me,  in  the  itiimerous  experimeots  1 
had  occasion  to  make  on  the  analysis  of  grasses  by  the  ekc^ 
trie  apark,  either  with  Thenard,  or  alone^  oq  the  Alps.    It 
is  true  the  dif!'erences  hence  arising,  when  we  operate  with 
^     care,  amount  only  to  some  thousandth  parts :  but  it  is  of 
thousaudth  parts  we  are  s|jeaking ;  and  if  there  be  another 
process,  which  gives  at  least  etjual  if  not  superior  accurtcr, 
with  less  trouble,  it  appears  to  me  to  deserve  the  pr^er- 
cnce. 
An  in  crowded      Finally,  to  return  to  the  memoir  of  Mr.  de  Marty,  I  shall 
churches  and    ^dd,  that  he  has  equally  tried  the  air  contained  io  theatres 

thea>re!«  not 

dfciicieai iu  ox-  And  in  churches,  when  a  great  concourse  of  persons  wen 
^V^-  assembled  in  them,  and  that  he  constantly  found  the  same 

quantity  of  oxi^^en ;  an  experiment  which  ron  Humboldt  tud 

Gay-Lussac  made  likewise  at  Paris. 


XIV. 

Summary  Co7isidertttiot7s  on  the  Prismatic  Culonrs  of  Boditf 
reduced  to  ihm  PcUiclcf;  with  an  Kxplanation  of  the  Co* 
/ours  of  AnvraUd  Sfctl,  and  those  of  the  Peacock's  /Va- 
thers*  A  Fragment  of  a  Work  on  Colours:  by  C.  A. 
Prieur*. 

nrm  su>>f;tan'  *V^ERTAIN  extremely  thin  substances,  the  thickness  of 
which  varies  promcssively  from  one  part  of  them  to  another, 


te.'-  exhibit 
prismatic  co- 


lours, exhibit,  as  la  well  known,  a  series  of  colours  of  diBcrent 

•  Annaks  de  Cliimie,  Vol.  LXl,  p.  154,  Feb.  18C7. 

tintSj 
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tliits,  sometimes  very  brilliant.  It  is  not  my  intention  here 
to  describe  these,  still  less  to  dispute  the  particulars  so  ad- 
mirably described  by  Newton.  1  shall  only -attempt  to  draw^ 
some  conclusions  respecting  the  origin  of  these  colours,  to 
establish  a  comparison  with  those  arising  from  absorption, 
and  to  assign  the  true  cause  of  some  phenomena  hitherto 
differently  explained. 

The  principal  effects,  to  which  it  is  of  importance  for  these  "  ^ 

purposes  tp  call  the  attention,  arc  the  following. 

When  the  light  falls  on  very  thin  bodies,  that  exhibit  the  When  light  • 
prismatic  colours :  foils  on  these 

1.  At  the  places  where  these  colours  arise  on  the  thin  sub-  it  U  partly  re- . 
stance,  each  pencil  of  rays,  or  if  you  pTease  the  white  light,  fr^^^S!**^ 
is  separated  into  two  portions  in  a  variable  manner,  and  on^ 

of  these  portions  is  reflected,  while  the  other  can  issue  from 
the  substance  only  b]y  transinission. 

2.  This  division  of  the'  pencil  varies  according  to  a  cer-^  This  depend* 
tain  law,  which  depends  on  the  thickness  of  the  body,  its  den^ty^l'and*'' 
density,  and  the  inclination  of  the  luminous  rays.  inclination  to  , 

3.  Each  ray  in  particular  comports  itself,  as  if  it  possessed  p    , 

the  singular  property  of  having  fits  of  easy  reflection  at  pe-  alternate  fits  of 

riodical  intervals,  and  fits  of  easy  transmission  at  other  in-  ^^^7  reflection 

_,.  .  ,      and  transxnis* 

tervals  alternating  with  the  former.     These  various  results  sion. 

are  equally  indisputable. 

But  whence  can  this  disposition  of  the  ra3^s  arise  ?  Newton  Newton  sup- 
has  considered  it  as  inherent  in  the  rays  themselves,  not  only  ^this  inherent 
in  that  part  of  their  passage  comprised  between  the  two  ex-  in  the  ray  itself, 
treme  surfaces  of  a  body  that  they  traverse,  but  throughost     °"*  ^  **^*  * 
the  whole  course  of  these  rays,  from  the  moment  they  begin 
to  issue  from  a  luminous  body*.     This  is  a  kind  of  occult 
cause,  of  which  it  is  difficult  to  form  a  clear  idea;  and  ac- 
cordingly some  distinguished  philosophers  have  shown  great 
hesitation  to  admit  it. 

But  Newton  himself,  at  the  end  of  his  work,  puts  us  into  j^  another  re- 
the  right  road  in  a  more  happy  manner,  when  he  asks,  whe-  fers  it  to  the 
ther  it  be  not  by  virtue  of  the  same  principle,  that  the  rays  ^"J^^^on^ 
are  reflected  and  refracted  by  bodies,  and  inflected  in  their 
vicinity  f, 

•  Opt.  lib  2,  part  3,  prop.  13.  f  !!>•  l»b-  3,  quaest.  4. 
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It  is  much  to  be  resetted,  that  this  j^at  man  did  wi 
treat  the  subject  of  inflexion  as  exten&ivcly  as  he  did  tVatof 
coloured  rings  ;  or  even  that  he  did  not  altekid  to  the  <it:>i^ 
lion  of  light  in  the  vicinity  of  bodies,  before  he  examined  i:i 
changes  of  direction  by  the  action  of  tlieir  burfaces:  a^  uv 
questionably  he  would  have  deduced  new  and  very  valoable 
consequences  from  it. 
A  icrot  analo-      In  fact  the  (i^reatest  analogy  subs' sts  between  the  pheno* 
fhcte  pheno-    03ena  of  inflexion  round  a  minute  body,  and  tho;j«  of  r«- 
tnoiu.  flexion  or  transmission  by  thin  substauces  :  for  t:te  coiosrcd 

Coloured         fringes  in  one  case  appear  to  follow  the  same  law  as  the  ro- 
lounwf  rin»r*"  l^w^e^  ""«»  "O  thc  othcr.     And  if  thiA  be  not  ve^y  sen>i  .^c 
Mlow.  the  '     with  respect  to  the  fringes  adjacent  to  the  shadow  of  a  body 
same  aw.        ^  gnaall  diameter  received  into  a  dark  cbaiiibcr«  it  is  more 
evident  in  the  fringes  produced  by  the.  light  that  passes  be- 
tween two  bodies  very  near  together ;  it  is  still  more  io  tbe 
series  of  coloured  images  formed  between  the  plumes  of  s 
feather,  when  looking  at  a  caudle  through  them  ;  and  it  ii 
very  manifest  likewise  iu  the  bars  seen  by  the  eye,  wliea  s 
piece  of  linen,  or  a  series  of  vires  very  uear  together,  is 
placed  between  it  and  the  light,  as  ia  the  experiments  o( 
Mr.  llittenbouse. 
Method  of  I  have  found  a  method  cf  rendering  this  resemblance  itill 

rendennR  this  ^.^re  consnicuouti.     For  this  purpose  I  employ  black  craDC 
more  obvioui.  ,.    ,  ,  ,    .  i  ,*  i     ,     '. 

If  the  eye  be  covered  thus,  and  irom  a  dark  place  you  look 

at  a  light  a  little  distant,  you  will  pvrceive  the  hght  snr- 
rounded  by  a  series  of  very  apparent  rings,  the  colours  of 
wjiioh  are  very  vivid,  and  of  the  same  tints  as  those  of  the  co- 
loured rings  of  thin  plates. 
Candle  seen         I^  the  flame  of  a  candle  be  placed  in  the  midst  of  apret- 
through  va-     ^y  abundant  aqueous  smoke,  or  so  that  it  can  be  seen  only 
through  this  smoke,  the  flame  will  appear  surrounded  bj 
perfectly  analogous  rings.     I  can  imitate  themi  likewise  verj 
convf!iiiently  by  tarnishing  a  glass  with  breathing  on  it,  and 
immediately  looking  at  the  image  of  a  luminous  body  either 
through  it  or  reflected  from  it.  Those  rings,  whii:h  are  some- 
times seen  surrounding  the  sun  or  moon  very  closely,  are 
probably  plienomena  of  the  same  kind. 
Newton spoaks  '    On  the  other  hand   Ntwton   speaks  of  undulations  liVe 
^^ "^''P^^^^^^ac    those  of  an  eel,  uhicli  he  tmspects  are  produced  in  the  ravs 
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when  tliey  pass  very  near  boflies*.  The  formation  of  these, 
and  the  necessity  of  their  existence,  I  think  I  cAn  render 
sensible. 

With  this  view  I  w(>ukl  call  tlie  attention  to  the  very  in-  ?°JJ^.^^®  ^^® 
terestin*^  results  of  the  experi/nents  of  Newton  and  s'Grave- 
Bande  relative  to  inflexion :  results  so  certain,  that  no  one 
certainly  will  attempt  to  question  them,  but  which  itisnot- 
withstanding  satisfactory  to  be  able  to  verify  ourselves,  and 
to  observe  with  all  their  peculiarities,  as  I  had  the  advan- 
tage of  doini^  in  experiments  on  the  same  subject  made  at 
Mr.  Tremery's,  in  concert  with 'Messrs.  Berthollet,  and  the 
particulars  of  which  I  have  given  in  a  preceding  part  of  my 
work. 

From  the  action  which  a  point,  or  the  edo^  of  any  body,  Each  particle 

^  1      ,        .  .  xi  o^  matter  sur- 

exerts  on  the  luminous  rays,  it  seems  to  me  we  are  author-  rounded  by  an 
ized  to  consider  each  molecule,  or  distinct  parcel  of  matter,  atfractive 
as  enveloped  with  a  double  sphere  of  activity  in  respect  to  u  and  a  repul- 
light:  one  more  interior,  in  which  the  rays  are  attracted  by  sivesphereex- 
the  body ;  the  other  more  exterior,  in  which  the  rays  are  re- 
pelled.    Now  it  will  happen,  that,  in  several   positions,  a 
ray,  coming  to  traverse  the  repellent  sphere,  will  describe  ' 

there  a  curve  convex  toward  the  bodv ;  that,  if  it  afterward 
penetrate  the  attractive  sphere,  the  curve  of  deviation  will 
be  concave  toward  the  body ;  and  that  it  will  a  second  time 
become  convex  toward  it,  when  the  ray  repasses  into  the 
sphere  of  repulsion,  to  continue  its  course.  Here  we  have 
the  commencement  of  an  undulatory  motion,  the  curves  of 
which  may  be  multiplied  by  a  series  of  molecules. 

Would  this  cause  be  sufficient,  to  effect  the  fits  of  easy  Iithisxhe cause 
reflection  and  transmission  of  the  rays  directed  to  the  sur-  g^^y  reflection 
face  of  a  body  }  &  transmission? 

The  phenomena  of  colouration  here  considered  appear  to  Probably  it  Is. 
me,  to  be  very  naturally  explained  by  this  simple  mean  : 
yet  I  merely  announce  it  as  a  probability.  To  leave  no- 
thing to  be  desired  in  such  a  proposition,  no  doubt  more 
profound  investigation  is  neccsijar}' ;  as  well  as  in  particular 
to  put  it  to  the  test  of  calculation,  in  order  to  see,  whether 
it  be  possible  by  the  attractive  and  repulsive  powers  ascribed 

•  Opt.  lib.  S,  quxst.  3. 

K  2  to 


]  32  O^  COLOURS  OF  THIN  PELLICLES. 

to  each  molecule  of  ii  hotly,  in  a  case  p^iven  to  dednce  the 
motion  of  the  luminous  rays  repelled  or  impelled  now  in  one 
dircclidn,  now  in  another,  conformably  to  the  reflcctious  or 
trajismissioiis  protlu<!ed  by  pellicles. 
The  samp  co-  It  is  of  more  importance  to  my  object  however  to  remark^ 
lour?  irocliuwl  j|^y^  ^^^^  colours  ansiii;;  from  fitsof  easv  reflection  andtnui»- 

in  a  vacuum,  mission  are  equally  produced,  as  Mazesis  ver)' justly  ob- 
served, between  the  surfaces  of  two  bodies  brought  near  to- 
gether, without  the  interposition  of  any  matter^  as  in  twd 
lenses,  or  two  pieces  of  glass,  applied  to  each  other  lu  tbc 
vacuum  of  an  airpump. 
And  in  tbick  On  the  other  hand  these  colours  do  not  always  require  t 
P  "^  ^-  y^ry  small  distance  of  the  surfaces,  since  Newton  himsdf 

obtained  coloured  rings  by  the  action  of  two  surfaces  of  a 
concave  glass  mirror  three  lines  thick;  and  found,  that  in 
thi(*k  plates  these  rings  depend  on  the  ratio  of  the  thickness, 
according  to  the  >:ame  law  as  he  had  determined  with  respect 
to  tiiin  plates;  which  he  confirmed  by  the  obser^'atioa  of  the 
rings  of  a  mirror  only  one  line  thick. 

Colours  of  pel-      ^^^^  ^^^  *^^^"  ^y  t''»»npiin"g  the  various  phenomena  I  havf 
licles  indejicn-  mentioned,  that  the  prismatic  colours  of  a  pellicle,  or  a  thin 

stonc*f  1?^^^^^^^     ^^^^^  ^^  ^^'^^^'  ^^^  ^^  fugitive  and  iudependant  of  the  proper 
colour  of  the  substance,  as  those  of  a  thick  piece  of  glass: 
and  of  its  thin-  that  those  colours  even  may  not  depend  on  the  thickness  in 
"*^*-  any  respect,  as  when  they  arise  in  the  interval  between  two 

glasses  brouglit  together,  or  in  the  tissures  of  certain  mine- 
Analogous  to  ^^^  :  that  they  have  the  greatest  analogy  witli  the  rings  pro- 
tl»e  rings  ifi  va- dured  in  a  mist,  in  smoke,  or  in  the  intervals  of  threads 
tvJpci/opake  iinpormeable  themselves  to  hght;  and  finally,  that,  if  we 
substances.  trace  it  up  to  the  action  of  a  point,  or  a  single  {mrticle  of 
And  rosy  be  matter,  on  the  luminous  fluid,  we  shall  there  find  a  very  pro- 
action  of  par-  ^*d)le  origin  of  t!]e  modifications  of  the  direction  of  tlit* 
tkN-sof  mattt»r  ravs,  that  are  deflected  by  the  particles  of  bodies  in  the  dif- 
'6^  »  ferent  instances  (juoted,  and  which,  being  diflPerently  influ- 

enced each  accordmjj^  to  its  nature,  ultimately   esca[>e  in  a 
difterent  direction.      Hence  results  a  variety  of  colours  oo 
without  any     these  bodies,  deieimli.cd  s  )lely  by  tlie  number  or  distance 

reia'.ion  to  p  xi     •  *.•    i  -xi        ^  *       *i   i.-        ^     ^t     • 

the.r  n:mir''.     °*  tlicir  p:nticlcs,  without  any  relation  to  their  nature- 
Colours  of  bf>-       ^-^'^  "-  ^'^^^  proceed  to  e:7tablish  a  parallel  between  these 

sorts 
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sorts  of  colours,  and  those  of  the  particles  of  bodies  sub-  »lies  that  ab- 
jected  to  the  laws  of  ab»orptron.  ^^^     '^  ^  ' 

'In  the  first  place  with  respect  to  the  latter  the  luminous  The  pencil  not 
pencil  is  not  divided  as  in  the  former.     The  rays  that  do  not  *^'^'^^^  ^^f®- 
reappear  in  a  given  direction  are  not  thrown  into  another  di- 
rection; they  remain  absorbed  in  the  substance,  even  when 
the  mass  is  perfectly  transparent.  > 

Ii>  the  next  place  tlie  colours  resulting  from  absoq)tion  The  colours 

are  sometimes  owing:  to  erroups  of  rays  very  different  from  <^»^"^'"  ^"^""^ 
1  1         1  •  ,1.  1  n       •  L        T.'       •     .  .1-         ^hose  of  pelli- 

tnose  that  thin  pellicles  can   lunii>n.     ror  mstanre,  these  ^icg. 

Tie\'er  produce  a  compound  colour  like  that  of  bodies  tinged 

violet  by  oxide  of  manganese*,  or  like  the  blue  of  cobalt  or 

of  indigo,     iiesides  in  these  two  kinds  of  phenomena  tliere 

is  no  relation  between  the  progress  of  colour  depending  on 

the  deojee  of  thiekness. 

Thirdly  the  colours  of  the  thinnest  pellicles  are  very  vivid.  A»c  impercep- 
Those  of  the  most  intensely  coloured  solutions  on  the  con-  {^^^y^  thla!** 
trary  are  imperceptible  when  so  ihin.     It  is  for  this  reason 
the  colour  of  extremelv  thin  leaves  of  mica  has  no  relation  to  ^ 
the  yellow  or  other  colour  of  the  mass  from  which  they  are 
separated  ;  ihey  resembling  pieces  of  the  most  colourless 
glass  of  similar  thinness,  so  that  mixed  together  they'would 
not  be  distinguishable. 

Thus  glass,  mica,  or  any  other  substance,  which  when  Substancw  co- 
very  thin  is  invested  with  the  most  brilliant  colours,  passes  •';'"'®^  Y*^*^? 

•^  .....  ihuijcolo.irless 

to  a  colourless  state  by  increasing  its  thickness,  or  to  a  co-  when  thicker. 
lour  indepeiidant  of  that  displa3'ed  by  it  when  thin. 

But  it  may  be  said,  to  compare  a  -coloured   mass  to  an  Molecules  of  a 

assembla^i^e  of  parcels  of  a  determinate    thickness,    these  g'^^  "^l^^ck-. 

-  nes"'   kei)   At  a 

parcels  must  be  kept  at  a  suitable  distance  from  each  other,    giv  i.  di  uace. 

In  this  case,  1  should  answer,  you  will  have  a  certain  co-  ^ould  reflect 
lour  reflected,  and  another  transmitted,  which  is  precisely  one  colour^ 
complementary  to  the  former.     Now  this  double  colouration  *^  opposite, 
never  takes  place  in  perfectly  diaphanous  substances. 

The  examples  of  the  infusion  of  nephritic  wood  and  pre-  infusion  of 
cipitates  of  gold  are  not  more  applicable  to  this  case,  since,  nephritic  wood 
as  I  have  shown,  the  reflected  colours  are  owing  to  particles  ol  goid,%vake 
impermeable  to  light,  and  disseminated  in  a  transparent  panicles  in  a 
fluid  ;  and  we  may  alter  the  nat;ure  of  these  particles,  or  even  flUili,*^^*'* 

have 
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have  others,  so  as  to  chano;e  the  reflected  colour,  wiUi08tti|f 
alteration  in  the  transmitted  colour. 

Hitherto  there  is  no  rase  known,  that  allows  us  any  fooiw 
dation  to  consider  a  body  that  is  perfectly  truDtpaieot,  « 
eren  a  little  turhid,  as  composed  of  parcels  of  a  given  tluck- 
uess,  and  kept  at  a  necessary  distance,  io  order  to  prodnoe 
a  colour  dependant  on  the  thickneas  of  ita  elementaij 
parts.  * 

Colours  df  pel-      Lastly  the  colours  of  pellicles  are  in  certain  cases  varisbk 
the^ndiiiation  ^y  ^^  inclination  of  the  liji^ht  and  of  the  eye,  and  sone- 
ofthe rays, and  times  too  by  the  influence  of  ihe  mediums  with  whiditbey 
ixfcdium."^**^*"^  *^  ^^  contact.     Nothing  {similar  to  this  takes  place  in  tkt 
colours  proper  to  the  particles  of  bodies ;  for  these  are  fixed 
and  permanent  in  whatever  direction  we  look  at  them,  and 
are  equally  unchangeable  by  immersion  iu  a  different  fluid 
medium  of  less  or  f^eater  density. 
Permanent  co-      Thtse  characteristic  differences  1  conceive  are  sufficical 
haieadrflferent  ^  authorize  the  opinion,  that  the  colours  of  substances  in 
cause.  masses  have  not  the  same  origin  as  those  of  thin  pellicles; 

a  conclusion  as  iipportaut  with  respect  to  ita  objeet,  as  ts 
the  dijfference  of  opinion  that  still  subsists  on  it  among  the 
learned*. 

I  shall  conclude  with  some  observations  on  two  cunoas 

kinds  of  phenomena,  analo<;rous  to  the  subject,  which  I  think 

1  have  suflicrieiit  grounds  to  explain  in  a  manner  different 

from  that  generally  admitted. 

Colours  ot         ^  The  first  relates  cincfly  to  the  colours  of  annealed  stceL 

hoatcd  >»te;I,     Newton  has  ranked  these  amoiiz  those  that  depend  on  co- 

ref'-rri'd  to  the  ,  ,     .  ^  .      ,  •         -  i  •       i 

same  cause  by  loured  riiii^s;  not  from  a  particular  examinat;on,  but  simpi; 

Newton 5  jijj  a  conbe(juencc  of  tiie  system  he  had  formed,  supposing 

thiit  the  uiii^nitude  of  the  metallic  particles  must  have  been 
altered  by  tiie  action  of  the  tire.  He  did  not  consider  whe- 
ther there  were  any  other  causes,  between  i\hich  aclioice  was 
to  be  made. 

to  oxifronaiion      jNlore  modern  philovojihe^s  on  the  contrary  hai^e  ascribeil 

derni*^  "^^'      thes.e  colours  without  any  hesitation  to  a  difierent  degree  of 

♦  Sec  amonff  others  in  the  2cl  edition  of  Berthollci's  Element?  of  Dre- 
Inj;,  a!Kl  tlie|?d  edition  of  Haii)'s  Treatise  on  Natural  Philosophy,  ih<^ 
discusMoiw  jind  opiJOjite  o;.inioiH  of  these  celebrated  authors  on  tha 
question. 

oxidation, 
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oxidation,  because  they  have  supposed  they  observed  a  g^nt 

rimtlarity  t>etwecn  the  appearances  in  questiohi  and  tho^  of 

seveiai  luelals  placed  in  circumstances  under  which  they  ar6 

actually  oxided.     This  ijuuject  however  deserves  at  least  a 

closer  examination,  uud  the  following  is  the  simple  method 

I  have  pufbiied. 

1  held  a  steel  watch-^pring  across  the  flame  of  a  candle  a  A  steel  watch* 

Few  seconds  in  a  fixed  position.  After  it  was  cold  and  clean-  fP""?  Jj^ted 

'  by  ihe  flame  ui ' 

ed,   I  found  both  on  the  rij;ht  and  left  of  the  central  point,  a  candle 

where  the  flame  had  been,  a  series  of  colours  more  and  more  acquired  the 

faint  l(legradtejt\  with  pef.odical  recurrences,  such  as  would  P*"""'**"^ «>• 

*-    o  .  J'  r  » ^  lours  apparent- 

have  been  exhibited  by  a  small  band  cut  precisely  from  the  ly  in  concen- 

middle  of  a  circle  for^med  of  a  series  of  concentric  coloured  ^^^  "'^^ 
irings.  The  nature  of  the  phenomenon  then  is  verj'  dis- 
tinctly shown  here,  particularly  as  the  exterior  ring  was 
nearly  3  cent.  [11*7  lines]  in  diameter,  and  the  others  de^ 
creased  interiorly  with  intervals  of  a  few  millimetres.  No- 
thing was  wanting  to  have  completed  the  circles,  but  to  havie 
operated  on  a  broad  plate  of  steel  suspended  horizontally 
over  the  point  of  the  flume. 

Not  having  such  a  plate  at  hand,  I  took  a  sheet  of  tin,  A  sheet  of  tin 
which,  with  appearances  analogous  to  the  preceding,  af- ***°^' ^*'!* 
forded  very  vivid  colours  in  consequence  of  its  natural 
whiteness.  With  a  proper  degree  of  inclination  the  colours 
are  most  lively ;  particularly  the  yellow,  red,  and  blue,  which 
fbrtn  together  a  spot,  in  which  the  blue  occupies  the  centre, 
miiTounded  by  the  red,  and  beyond  this  with  the  yellow,  with 
the  intermediate  tints  and  gradations. 

There  is  nothing  in  the  pi«)perty  tin  has  of  being  oxided  Not  from  oxi- 
and  forming  salts,  that  indicates  colours  corresponding  with  °^^'°'^* 
these :  on  the  other  hand  the  periodical  recurrences  on  the 
steel  spring  evidently  belongs  to  a  series  of  rings  :  we  must 
conclude  therefore,  that  this  phenomenon  is  simply  of  the 
class  of  coloured  rings. 

Another  trial  made  with  a  gold  ring  equally  produced  re-  Gold  the  same 
peated  traces  of  rings,  and  here  the  suspicion  of  oxidation 
will  hold  still  less. 

A  copper  wire  gave  me  similar  indications,  though  more  Copper ^id 
faintly;  but  I  have  observed  them  very  striking  on  copper 
chimneys  of  stoves.     Lead  that  Las  just  been  melted  exhi-  lead  similar. 

bits 
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•   •    • 

bits  the  same  kiud  of  colours,  according  to  the  circuiDStancM 

of  its  cooling,  even  on  its  lower  surface  nut  exposed  to  the 

air. 

Cilorichai not      With  regard  to  the  manner  in  which  caloric  acts  on  tKc 

altered  the  di-  ^etal  in  these  instances,  1  will  not  say,   that  it  has  altered 

mentions  of  ■  ■      t       n    ^  •   i         i»      l 

the  panicles,    the  magnitude  of  the  particles ;  tor  how    can  wc  coucei?e, 

that  a  substance  can  vary  the  disposition  of  the  constituent 
elements  of  its  molecules  without  changing  its  nature?  Bqt 
bat  separated   \  q^j^  uiore  readily  conceive,  that  there  has  been  a  progressivt 
•ivcly,  separation  of  the  particles,  increasing  from  the  part  scarcely 

heated  to  that  in  immediate  contact  with  the  flame.    This 
separation,  from  the  principles  I  have  laid  down,  must  in  fact 
have  been  sufficient  to  produce  these  rings. 
Similar  effects      Besides,  we  daily  see  many  exam|)les  of  this  sort  of  co- 
tlu^arranlie-^    lours,  where  the  arrangement  of  the  particles  appears  to  be 
incut  of  ihc     the  sole  determining  cause.     Such  are  the  spots  formed  on 
dk^'^  *  °      *  kjiifc  blades  by  the  acid  on   fruit ;  those  on  silver  bj-  sul- 
phurous vapours,  or  the  continued  contact  of  certain  sub- 
stances j  and  the  prismatic  colours  of  pellicles  formed  on  the 
surface  of  liquids  containing  some  matter  at  first  dissolved, 
and  afLei  ward  precipitated  slowly  by  the  gradual  evaporutioa 
of  some  volatile  principle,  seen  in  manufactories  and  labo- 
ratorlts.     The   waters  of  dunghills  are  sometimes  covered 
with  similar  colour!^. 
Proof  of  this.        Now  ull  these   eflVcts,  whatever  bo  the  nature  of  the  pri- 
mitive matter,  or  of  that  secondarily  funned,   depends  oiilr 
on  the  arningemeiit  of  the  parts.   Nothint;  is  more  easy  thao 
to  asre-  tain  this.     S^Tatch  tlie  surfaces,  break  the  pellicle^, 
and  all  this  niultiiuJe  of  colour>i  will  be  anniiiilat'ed,  tlie  frajj- 
ment»  of  each  Uavin;j;  only   p:irti<'l(s  uniform ly   po^se^sin^^ 
the  coinmoii  pro}»erties  ot"  their  kind. 
These  effiicts         The  foUuwiniJ^  ainq.ig  others  is  a  very  convenient  mode  of 
!!'r?irinJm''.n     o^^^^^^'^vi  Mg  i\u.:.v  cttlvts.     Take  a  siiiull  c|u;mtity  of  Sclit^fle's 
jinr.  green,  (lis?Oive  it  i  .  an  aiia,  a. id,  atter  having  hirgely  diluted 

ti.e  solution  with  water,  prei  ipiiale  by  an  alkali,  and  add 
ammonia  merely  to  red.s.rol\e  ine  pncipitate.  Let  the  whole 
htand  in  a  ve-sel  not  (closet!,  and  in  ri  few  duvs  the  Mirfaee 
w.ll  be  covered  with  u  verv  ev.deui  colouretl  pellicie,  iu 
Which  periodical  recnrrenees  of  nng>  will  be  di.stin;ruished, 
il'  It  Have  remained  undisturbed.    This  pellicle  may  be  takt  ii 
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up  by  sliding  underneath  it  a  piece  of  paper,  or  of  ^lass, 
the  side  of  a  funnel  for  instance,  to  allow  the  water  to  raa 
off.  The  colours  of  th^  pellicle  will  continue  visible  after 
it  IS  removed  ;  and  by  letting  the  matter  dr}'  slowly  we  may 
preserve  them  for  an  indefinite  time  with  all  their  vividness. 
But  if  we  pass  the  finder  lightly  over  it,  we  shall  collect 
nothing  but  a  green  powder:  the  red,  yellow,  blue,  and 
purple,  that  appeared  so  brilliant,  will  be  gone  in  an  io- 
stant. 

My  second  phenomenon  respects  the  changeable  colour  of  Changeable 
sei'eral  parts  of  the  plumage  of  the  peacock,  and  of  some  ^yich 
Other  birds,  as  the  cock,  pi^eon,  duck,  uud  turkey.  Here, 
after  a  very  deliberate  comparative  examiualion,  and  the 
most  circumspect  reflection,  1  have  ultimately  relinquished 
the  idea,  that  these  culoufs  are  to  be  referred  to  rings.  My 
conviction  was  produced  us  follows. 

In  the  tirst  place  1  considered,  that  these  colours  were  not  Not  owing  t* 
the  necessary  result  of  a  certain  tenuity  of  parts;  for  on  the  ^"^*^y* 
one  hand  several  animab.incontestably  display  in  the  slen- 
der iilamcnts  of  their  hair,  feathers,  or  down,  various  de- 
grees of  tenuity,  from  the  most  imperceptible,  without  its 
producing  colour.  Is  not  the  white  peacock  itself  a  striking 
ipstanct  of  this? 

Oil  the  other  hand  have  not  many  birds  and  insects  co- 
lours unchangeable  in  situation  and  in  their  reflections  iu 
ever^  point  ot  view  ?  Those  of  the  wings  of  some  butter- 
flies are  perfectly  flxed,  though  dependant  on  a  down  so  line 
as  to  be  scarcely  visible,     it  is  likewise  proper  to  Vemark,  All  opake 


ex- 


tliat  all  thebe  colours  indicate  opacity,  as  those  of  the  pea-  cept  ihe  wiuga 
cock  s»  feathers ;  the  wings  ot  flies  excepted,  in  which  tints 
anailogous  to  coloured  ring^  are  obAerved  :  but  these  mem* 
branes  have  a  sensible  transparency,  like  scales  of  mica  or 
blown  glass. 

I  aiterward  observed  the  change  of  colour  of  several  fea-  Feaih -rsof  the 
tbers  of  the  birds  mer;tioned.'    In  those  of  the  peacock's  P^^ock'^  laU. 
tud,  wc  see  the  lateral  tiiaments,  on  changing  their  podition, 
pass  suddenly  fioni  red  to  green.     The  red  is  produced  by  Red  by  per- 
a  nearly  perpendicular  reflection  of  light,  the  green  by  a  P^"^»cuUuv  » 
very  oblique  reflection ;  and  there  is  no  alternation  of  re-  liqu^reHccUon, 

flection 
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£l«ctioti  and  tmnsmisAioii,  the  opacity  of  which  I  b«vc  fpc^ 
not  admitting  it.  ' 

Fyeofthefca-      Near  the  eye  of  the  feather  an  external  ring  exhibits  ycl- 
fher.  lowish  tint»  by  perpendicular  reflection,  and  g^eeni:^h  l»r 

oblique  reflection ;   while  more  interiorly,  with   the  sime 
change  of  obliqueness,  a  hpare  of  the  most  vivid  i;reen  tak<=9 
the  new  tint  of  violet,     Tht'se  are  the   principal  mututioni 
of  the  colours,  consisting  only  in  t->TO  lint.-»  for  each  place, 
pigeon's  neck       In  a  fea'.h,  r  from  the  neck  of  a  pi^^eon,  tlie  di>positicm  is 
ihe''J^«k»I  ^^^  reverse  of  that  of  the  lateral  filaments  of  the  peacock's 
ttkl.  tail  feathers:  that  is  to  say,   under  similar  circumstaDceic, 

one  of  these  feathers  ai>pcars  red,  the  other  green,  and  vice 
versa. 
Therariation        This  alternation  of  rolonrs,  roiifine<lto  two  principal  Viodsv 
confined  to  two  j^  d^fficiilt  to  rc  oncile  with  that  variitv  of  tints,  which 

coloured  riiip^  apparently  should  exhibit  in  a  substance  of 
so  little  density  as  feathers.     And  if  it  were  attempted  to  be 
sup]>orted  by  the  more  ^ensible  changeability  of  tii'iis  iu  the 
pigeon's  feather,  this  would.orise  fronn  a  dcccptipn;  forthi^ 
changeability  is  owing  to  the  naturally  curved  state  of  the 
featluT,   since  it  ceases  when  the  feather  is  straightened 
againit  a  flat  surface. 
Feather  of  a         Lut  the  feather  of  a  docVs  wing  exhibits  an  appearance 
duck*»wing.     totally  dissimilar.      Here  the  transition   is   from  green  tu 
blackish;  and  this  green  is  not  perceptible  except  in  parti- 
cular positions,  in  which  tlic  iiicldeuce  aud  reflection  of  li^^bt 
tnke  place  under  very  uiie(]u:il  angies,  as  for  instance,  whea 
the  fcathtnr  is  seen  with  a  certain  dciiree  of  obliquitj*,  the 
f^pectutor's  I'ack  being  turned  to  the  li.^lit.      E)o  we  meet 
with   any   thing  like   this   in  'the    Kuccession    of  coloured 
rinps  ? 
r.yeofthcpca-       I-^stly  I  bethought  niyself  of  wetting  with  caution  differ* 
cockv feather    ^.^^  parts  of  the  cvc  of  mv  peacock's  feather.     1  then  saw, 
r*cwculoui>,     not  a   wrakennig  oi    the   lornuT   tints,    but     new    colours 
brought  out  \sith    great   vividness.      Dtsirpus  of   knowing 
which wercthe  whether  I  could  not  produce  permanent  alterjitions  by  bonie 
^■i.»'withTuri-  solvent,  f  wetted  it  succosivelv  with  saliva,  vincjjar,  nuiri* 
Otic  acid  both  dilute  and  concentrated,  animoniu,  ether,  al- 
c(»hol,  aiifl  <lelif|uetced  muiiate  of  lime:  and  J  found,  that 
they  produced   no  cfltct  except  as  fluids,  and  all  nearly 

equal. 
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fkfuaU  exrept  the  concentrated  muriatic  acid,  which  showed 

■oiTie  flitierence;  and  all  their  ejects  ceased  aearly  alike  on  and  disappear- 
^  ed  on  drying. 

W^en  thp  pTterlor  orbit  of  the  eye  was  wetted*  its  yellow-  The  colouts 
ith  colour  becamt  of  a  lively  blood  red;  and  the  reflection,  thus  produced, 
^hich  was  b<'fore  ^reen  when  seen  obliquely,  was  almost  de- 
stroyed. If  the  ji^reen  sj^ace  within  were  wetted,  it  was  the 
▼iolet  reflection  that  disa{i|)eared.  Lastly  with  smoking  mu- 
riatic arid  this  j^jreen  space  viewed  perpendicularly  exhibited 
a  yellow  ipclinin^  strongly  to  red,  and  the  oblique  reflection 
changed  at  (ir^t  to  green,  and  then  it  ^passed  on  to  violet: 
none  of  these  changes  however  continued  permanent. 

By  wetting  in  this  manner  the  extremity  of  the  feathers  Feathers  of  a 
of  a  turkey's  tail,  I  brought  out  very  vivid  new  colours,  ^"^  eystail. 
which  could  not  be  perceived  before  in  the  same  direction  ; 
but  the  existence  of  which  was  indicated  by  certain  reflec- 
tions when  viewed  with  the  back  to  the  light,  analogous  to 
those  I  mentioned  in  si>eaking  of  the  duck*s  ftathcrs. 

It  waa  impossible  for  me,  after  all  these  particularities,  to  Perhaps  from 

persist  in  classin&r  to^^ether  the  chanmne:  colours  of  feathers,  *^®  supcrpoiir 
.1  nil  1-  nit^.  *         n  rion  <*f  differ- 

and  those  of  the  coloured  rings  of  pellicles.     An  often  re-  rnt  coloured 

peated  examination  of  them  at  length  suggested  the  idea,  substances. 
that  they  might  arise  from  the  superposition  of  difSerent  co- 
loured substances,  sometinicb  of  two  only,  or  of  three,  or  of 
a  greater  number ;  nearly  as  if,  wishing  to  paint  a  body  with 
several  colours,  we  were  to  cover  it  in  succession  with  a  stra- 
tum of  each  of  the  proposed  ingredients. 

This  supposition,  suitably  adapted  to  each  part  of  the  Tlits  illo^rai- 
feathers,  very  well  accounts  for  all  trie  a])pcarancea  oLserved.  *-'**• 
Id  fact,  if  over  a  coat  of  green  paint  for  instance  we  spread 
a  thin  stratum  of  a  violet  powder,  it  is  obvious,  that  on  look- 
ing directly  at  it  it  will  appear  almost  wholly  green;  while 
on  lowering  the  eye,  so  as  to  view  it  obliquely,  the  violet 
will  gradually  predominate,  till  at  length  it  alone  is  seen. 
The  intermediate  tints  will  be  diflercnt  shades  of  green,  to 
which  various  shades  of  blue  will  succeed,  before  the  violet 
^:ill  apiiear. 

If  in  addition  to  this  the  green  itself  be  laid  on  a  red 
grouiid,  this  may  remain  invisible  in  the  intervals  of  the  co« 
loured  matter  of  the  superior  strata :  but  if  these  strata  be 

reudered 
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rendered  transparent  by  imbibing  a  fluid*  tTie  inflnenceof 
the  lower  stratuins  will  be  perceived^  and  will  natnrally 
show  itself  here  by  a  yellow  or  reddish  colour,  when  i^een 
perpendicularly,  while  its  oblique  reflections  will  exhibit 
greenish  or  violet  tints ;  and  the  drying  of  tlie  substance  will 
restore  every  thing  to  its  former  state. 

Such  in  reality  are  the  variations.of  the  tints  of  certaiQ 
parts  of  a  peacock's  feathers:  and  such  in  my  opinion  is  the 
probable  cause  of  their  formation,  which  is  equally  applicv 
Lie  to  those  of  the  cock,  the  pii^eon,  and  several  other  liinls 
as  well  as  to  insects,  and  in  ))articnlar  that  splendid  bot- 
terfly,  the  large  wings  of  which  exhibit  a  fine  green,  when 
viewed  perpendicularly,  and  when  obliquely  a  beautiful 
violet. 


XV. 

Account  of  a  Fulminatini;  Compound  qfSi/cer^  of  a  while  €•- 
lour  and  Crystalline  Appearance:  by  Mr.  Oescqtils*. 

DetfHjating       Jl\.  Detonating  powder  has  been  sold  lately  at  Paris  as  an 

p«>wcler  lately    object  of  amusement.     It  is  enclosed  between  the  folds  of  a 
suid  at  Furu.  , 

card,  cut  in  two  Irn^thwise ;  the  powder  being  placed  at  one 

end,  and  the  other  beinj^  netched,  that  it  may  be  distin- 
guished. If  it  be  taken  by  the  notched  end,  and  the  other  be 
held  over  the  flame  of  a  candle,  it  «oon  detonates,  with  a  bhaqi 
sound,  and  violet  flanns.  The  card  is  torn,  and  chan^ 
brown  ;  and  the  part  in  contact  with  the  eonjpa»itiori  is  co- 
vered with  a  slight  nutaliic  coatinjr,  of  a  ;'niyi.>h  white  colour. 
*  _  ,  flanntr  been  eonsnlted  on  the  iiature  of  this  substanci', 
«>to:dc)i*  «!'  sil-  which  is  sent  to  Paris  ready  i)repared,  I  couvniced  mvself  hv 

T.r,  d-nninnia,  various  trials,  which   it  is  unnecessary  to  relate,  thut  it  is  a 
an<l  v»  gc'.able  .  .  ."  . 

nutur.  coinpoiuid  of  oxide  of  silver,  ammonia,  and  some  vegetable 

matter;  so  that  it  is  analogous  to  the  fulminating  mercury  of 

Mr.  Howard. 

M.-thrds  of  Tijib  compound,  which  I  call  detonating  silver,  to  distin- 

luuking  It.        guirh  it  from  the  fulminating  silver  of  Mr.  Certhollct,  may 

•  Annales  dc  Chimve,  vol.  LXII,  p.  1?6,  May,  1807, 

be 
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b^  inatle  by  dissolvini^  silver  in  pure  nitric  acid,  and  pouring 
ifftto  the  solution,  while  it  is  ^oin^  on,  a  sufficient  quantity  of 
rectllied  alcohol :  or  by  adding  alcohol  to  a  nitric  solution  of 
Silver  with  considerable  excess  of  acid. 

In  tlic  first  case  the  nitric  acid,  into  which  the  silver  is  put,  Pour  nitric  acid 
must  be  heated  geiitly,  till  tlie  solution  commences,  that  is  itgentl/ 
till  the  first  bubbles  begin  to  appear.     It  is  then  to  be  re- 
moved from  the  fire,  and  a  sufficient  quantity  of  alcohol  is  to  &  add  akohoL 
be  added  immediately,  to  prevent  the  evolution  of  any  ni- 
trous vapours.     The  mixture  of  the  two  liquors  occasions  an 
extrication  of  heat ;  the  etfervescence  quickly  recommences, 
without  any  nitrous  gas  being  disengaged ;  and  it  gradually  . 
increases,  emitting  at  the  i^ame  time  a  strong  smell  of  nitric 
ether.     In  a  short  time  the  liquor  becomes  turbid,  and  a  very 
heavy,  white,  crystalline  powder  falls  down  ;  which  must  be 
separated,  when  it  ceases  to  increase,  and  washed  several  was^^he^^rla. 
times  with  small  quantities  of  water.  piute. 

If  a  very  acid  solution  of  silver  previously  made  be  em-  Orio  a  heated 
ployed,  it  must  be  heated  gently,  and  the  alcohol  then  added.  ^"J^^  ^^ 
The  heat  excited  by  the  mixture,  which  is  to  be  made  gra-  hoi, 
dually,  soon  occasions  a  considerable  ebullition,  and  the  pow- 
der immediately  precipitates*. 

This  powder  has  the  following  properties. 

It  is  white  and  crystalline ;  but  the  size  and  lustre  of  the  1^5  properties, 
crystals  are  variable.  Light  alters  it  a  little.  Heat,  a  blow, 
or  long  continued  friction,  causes  it  to  inflame  with  a  brisk 
detonation.  Pressure  alone,  it*  it  be  not  very  powerful,  has 
no  effect  on  it.  It  likewise  detonates  by  the  electric  spark. 
It  is  slightly  soluble  in  water.  It  has  a  very  strong  metallic 
taste. 

Concentrated  sulphuric  acid  occasions  it  to  take  fire,  and  Action  of  sul- 
is  thrown  by  it  to  a  considerable  distance.    Dilute  sulphuric  phuric  acid  tm 
acid  appears  to  decompt)se  it  slowly.  "' 

Muriatic  acid,  whether  concentrated  or  v.eak,  decomposes  Of  muriatic 

it  immediately,  and  forms  with  it  muriate  of  silver.     The 

quantity  of  muriate  it  produces  indicates,  that  it  contain^ 

about  0*71   of  metallic  silver.     A  pretty  evident  smell   of  Smell  of  pni». 

sic  acid, 

•  It  wouM  be  f  uperflpous  to  remind  the  chemist,  thrt  the  mixture  of 

alcohol  with  hot  nitric  acid  is  liabL*  to  occasion  accidents,  and  that  it  if 

Const:quen(Iy  pnidcnT^  to  operati*  on  small  quantities. 

prQssic 
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fN'OHsic  acid  is  perceived  the  fir»t  Tnomeiit  of  the  mixtnic, 

Imt  1  never  could  discover  any  t^^ces  of  if. 
I>ecompo<cd         Nitric  acid  decornposes  it  by  the  help  of  a  boilintr  Jjf^t; 
oy  nunc  acia  5  ^^^^  ^^^  product*  are  uitrate  of  silver,  and  riitnite  of  aaiaivoiaf 

if  it  he  continued  long  enough, 
futphuretted         It  is  decomposed  by  sulphuretted  hidroje:en ;  the  ammoina 

"^^^"  *        and  ve;^etable  matter  remaining  in  the  licfuor. 
andpoiaib.  Caustic  potash  decomposes  it ;  black  oxide  of  silver  beiog 

separated,  and  ammonia  disengatred. 

Ammotiia  dis-      |t  jg  soluble  in  ammonia;  but  bv  a  slow   evaporation  it 

folves  It  with-  .  .    .    *   '.  ... 

•ut  alteration,  may  be  separated  from  it,  retaining  its  original  colour  and 

other  properties,  particularly  that  of  detonating  by  beaC,  aud 
not  by  simple  contact. 
A  virulent  poi-  Its  most  important  property  to  be  considered,  with  respect 
to  the  use  made  of  it,  is  its  action  on  the  animal  economv. 
Mr.  Pajot-la-For6t,  who  has  made  a  great  many  experiments 
on  this  subject,  has  found,  that  ver^'  small  doses  are  safB« 
cient  to  destroy  pretty  strong  animals,  as  cats.  They  all 
expir^  in  the  most  dreadful  convulsions.  It  is  unqnesttoo- 
ably  one  of  the  most  violent  poison^  to  be  found  among  me- 
tallic compounds. 


soa. 


XVL 

Memoir  on  the  Means  of  forming  a  Judgmoit  of  the  Qvalit^ 
of  Glass,  particularly  Window  Giass^  and  disttngiiishing 
such  as  is  liable  to  alteration :  by  Mr.  Gu  yton.  Head  at 
the  General  Meeting  of  the  Society  of  Encouragement, 
March  the  11 //i,  1807*. 

Pri2c  proposed  x\bOUT  two  years  ago  Mr.  Guyton  suggested  to  tlic 
lor  a  test  of  society,  to  propose  as  the  subject  of  a  prize,  a  ready  method 
******^^    ^*       of  ascertaining  the  goodness  of  window  glass.     It  appears, 

that,  from  the  negligence  or  ignorance  of  the  glass  manufac- 
Frencb  win-  turers,  the  windows  in  several  large  houses  had  become  dis- 
dow  glass  liable  figured  in  a  few  months  by  a  spontaneous  alteration  of  the 
to»poii-  glass,  tvhich  destroys  its  transparency :  accordingly  it  was  of 

some  importance,  to  be  able  to  guard  against  this  inconve- 
The  question   jxiencc.     The  prize  was  proposed,  and  its  term  prolonged ; 

•  Abridged  from  Annalcs  de  Chimie,  vol.  Ixii,  \y.  5,  April,  1S07. 

but 
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bat  no  paper  wa«  sent  on  the  snbject.    This  led  Mr.  Gruyton  unmswered. 
to  in\-esti'jrate  it:  him^ietf. 

\Vifh  respect  to  the  'general  diaracters  of  t^lass  he  obsenrea,  Speci^c  gra- 
the  8]>ec!!ir  t^ravity  nf  ditTerent  kinls  of  glass,  all  o£  wh'ch 
may  l>e  ^ood,  is  very  various ;  .beside  which,  to  ascertain  it 
ref]uireM  nice  iiistmnrients,  and  an  expertness  in  their  u^enot 
commonly  to  be  met  with. 

The  inspection  of  the  fracture  affords  but  a  loose  conjee-  Fragturt. 
tore  to  the  most  experienced  eye:  though  Mr.  Ducloseau 
asserts,  that  the  fracture  of  ^ood  glatts  is'always  wavy,  and  its 
angles  more  or  less  acute. 

The  degree  of  hardness  varies  not  only  in  different  kinds  Hardness, 
of  glai(8,  tHit  in  glass  of  the  saiiie  kind.  Workmen  used  to 
handle  the  diamond  readily  distinguish  glass  that  cuts  soft* 
from  thai  which  cuts  hard;  so  that  this  might  seem  a  suffi« 
Oent  indication  of  its  good  or  bad  quality.  It  is  very  difficult 
however  to  discriminate  degrees  of  ditference  in  this  respect, 
neither  is  it  always  to  be  depended  upon. 

Glasses  that  are  called  greasy  [gras]  are  bad  insulators  of  Bad  ^Tass  not  a 
electricity,  and  little  (*apable  of  being  rendered  electric  by  P^^^^^  "°"j^ 
friction.     Probably  tiiis,  as  well  as  their  being  liable  to  alter,  elcciricityj 
depends  on  an  excess  of  saline  llux,  or  an  imperfect  refining, 
that  has  left  sandiver  in  them. 

,    Bad  glass  placed  on  burning  coals  becomes  dull  and  more  and  tamtshedl 
or  less  meally  on  its  surface.     The  same  eflect  is  more  spee-   ^    ^^* 
dily  and  evidently  produced  before  the  blowpipe.      But  in 
all  such  trials  we  have  to  guard  agaiitst  the  too  rapid  or  too 
anequal  action  of  the  heat. 

The  experiments  'Mr.  Guyton  made  with  neutral  salts  Neutral  salw 

convinced  him,  that  this  mode  of*  proof,  which  would  have  ^?  not  act  on 

glass. 
been  very  convenient,  was  altogether  inefficacious.    .Among 

the  specimens  of  the  commonest  window  glass  however, 
which  is  in  general  unalterable,  he  found  one,  that  underwent 
a  perceptible  change  on  its  surface  by  merely  boiling  iu  a 
solution  of  alum  and  muriate  of  soda. 

Tliere  are  few  glasses,  which,  when  reduced  to  an  impalp-  Acids  act  on 
^ble  powder,  are  not  slightly  acted  upon  by  concentrated  powdered  glaki 
acids:  though  previously  all  well  made  glass  resists  sulphuriq 
^id,  the  most  powerful  of  all,  even  assisted  by  heat.     On  gad  0aw  cor^ 

the  contrary  it  very  readily  attacks  glass  of  bad  quality,  at  ^oded  by  sul- 

.1     phurlc  acid, 
tlie 
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tlie  common  temnerature.     I  have  seen,  says  Mr.  Gnytoa, 

black  (<1hs.s  bottles,  into  which  concentrated  salphuric  acid 

had  been  put,  perfo-ated  with  several  holes  in  tile  conrM  oft 

few  days ;  which,  being   ta'-^st  interiorly,   exhiljited  there 

white,  silky  excrescences,  formed  of  the  acid  united  nitb 

the  soluble  earths  of  the  glass.     But  all  ^lass  susceptible  of 

tc:it.  alteration  in  the  air  is  not  of  so  defective  a  compositioD;  n 

that  to  form  a  jud^nent  of  it,  the  acid  must  be  digested 

upon  it,  and  the  heat  carried  so  far  as  to  ra'>se  the  acid  in 

vapour.     When  this  is  done,  it  will  leave  untouched  oaly 

well  made  and  well  retined  glass,  whatever  be  its  nature, 

transparency,  or  colour. 

But  may  be  Sulphuric  acid  then  fulfils  all  the  conditions  required  for 

ncKlected  truin  a  test.      I  foresee  however,  that  this  chemical  instrument 

*^^^*  will  frequently  be  ue^^lectetl,  from  fear  of  the  accidents,  t» 

which  they  may  be  exposed,  who  are  not  in  the  habit  of  Qsini; 

it  with  caution.     This  has  led  me  to  substitute  an  agent 

equally  powerful,  that  may  be  procured  more  easily,  and 

employed  without  any  danger. 

Easy  mode  of       '^^^*  a^ent  is  sulphate  of  iron,  the  green  copperas  of  tbe 

asc<>rt;\ining  its  shops.     After  having  put  into  a  small  Hessian  crucible,  or 

.S'lphate  o/      *"^  other  of  stoneware,  slips  of  the  glass  to  be  examined^ 

iron.  either  alone,  or  com pariti rely  with  others,  let  the  crucible  be 

nearly  filled  with  this  sulphate  coarsely  powdered.     It  inij 

then  be  set  on  the  fire,  and  kept  there  till  the  metalUc  salt 

has  acquired  a  red  colour.     When  the  glass  is  grown  cold, 

it  only  requires  to  be  immersed  in  water,  which  will  show 

whether  it  will  be  altered,  and  in  what  degree. 

This  process  is  not  expensive,  requires  no  apparatus,  and 
is  in  eveiy  one's  power:  and  the  results  I  have  obtained 
appear  to  me  to  leave  no  doubt  of  its  advantage. 

XVII. 

Report  on  a  Paper  on  IVitrovs  Ether,  read  to  the  Institute  the 
4th  of  August,  1806,  /;y  ^fr.  Thenard,  Professor  in  the 
College  of  France,  By  Messrs.  Guyton,  Vauquelin, 
and  Berthollet*. 


V 


Various  ethers.    ^   ARIOUS  kinds  of  ether  have  been  formed  by  the  ac- 
tion of  some  of  the  acids  on  alcohol.     Volatilitv,  infiamma^ 

•  Annales  Jc  Chimi.*,  vol.  l.xi,  p.  282,  M^rch,  1807. 

bilitv, 
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liilitj,  and  a  peculiar  sftiell,  give  to  thfm  all  a  common  (Jia-  Haye  a  com- 
"tActer,  which  does  not  allow  us  to  confound  them  with  other  ™^"*^  ^^cte 
^  aubdtances:  yet  we  have  only  an  imperfect  knowledge  of  thfe  Yet  differ. 
differences  that  distinguish  them,  and  our  theory  of  their 
production  is  perhaps   still    more  imperfect.      It  is  true 
Afessrs.  Fourcroy  and  Vnuquelin  have  thrown  much  light 
6n  the  prorluction  of  sulphuric  ether ;  but  their  explanation 
does  not  admit  6f  being  extended  to  some  others.     It  wai^ 
of  importance  therefore  to  resume  this  subject,  and  treat  it 
in  a  irc^eral  manner.     This  Mr.  Thenard  has  undertaken. 
In  the  first  paper  he  has  presented  to  the  Institute  he  treats 
6n  nitric  ^her;  from  this  he  int^inds  to  proceed  to  others ; 
lind  he  will  examine  why  some  acids  have  the  property  of 
producing  ether,  and  others  have  not. 

The  processes  recommended  by  different  chemists  for  the  Varioiw  pro- 
production  of  nitric  ether,  which  Mr.  Thenard  reviews,  are  jng  j^ 
very  discordant,  and  have  no  olhet'"  6bject  than  the  ethereal 
liqaor  td  be  obtained,  without  any  analysis  of  the  gaseous 
products,  or  any  consideration  of  the  circumstances  of  the 
process ;  if  a  menfloir  by  the  Dutch  chemists  be  excepted, 
■-  Ivbich  Mr.  Thenard  examines  particularly  at  the  conclusion 
of  his  own.  Accordingly  he  found  himself  obliged  to  trea£ 
Ins  subject  independantly  of  the  labours  of  others. 

Mr.  Thenard  began  with  distilling  a  mixture  of  equal  ^qual,veigh 

01  nitric  acid 

weights  of  alcohol  and  nitric  acid,  both  of  given  strengths,  in  and  alcohol 

an  apparatus  adapted  for  the  separation  of  the  fluid  from  the  distilled. 

gaseous  products.     A  gentle  heat  is  sufficient ;  and  indeed 

the  action  soon  becomies  so  brisk,'  fhat  it  is  necessary  to  sup- 

pTCM  even  that.     He  afterward  examined  the  residuum  in 

the  retort,  the  fluid  product,  and  the  gasses. 

The  residutim  was  composed  of  fiftrons  acid,  acetic  acid,  l^^*^^*"^* 

alcohol,  water,  and  a  small  quantity  of  matter,  the  nature  o^ 

which  is  uncertain,  but  which  is  easily  carbonized.     The  pro-^ 

portions  of  these  he  ascertained  by  ingenious  and  accurate 

methods.     If  the  distillation  be  carried  on  to  dryness,  the 

Tiscoas  residuum  contains  oxalic  at^id,  and  probably  malic* 

The  distilled  liquor,  which  is  considered  in  the  shops  as  7***  ^wtUIed 

.  .  •  liquor,  or  ini 

nitric  ether,  is  composed  of  water,  nitrous  acid,  acetic  acid,  pure  ether. 
ether,  and  probably  alcohol. 

The  gaseous  product  in  particular  required  much  patieirec  ^*?**  P'^ 
Vol.  XVIII-Oct-  I8O7,  L  and 
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and  ability,  to  separate  it  into  its  different  elements,  to  ss> 
sigpa  to  each  of  these  the  properties  dependaut  on  it,  and  to 
explain  the  differences  that  result  from  the  circumstances  in 
which  they  are  placed.  It  was  composed  of  nitrous  gsf, 
azote,  oxide  of  azote,  nitrous  acid  gas,  carbonic  acid,  and 
ethereous  gas,  which  it  was  particularly  necessaiy  towpante 
from  the  rest,  in  order  to  examine  its  properties*  by  these 
experiments,  which  may  be  termed  preliminary'^  the  author 
was  led  to  the  following  process  for  separating  the  pure  etber» 
and  examining  it,  either  in  the  liquid  or  gaseous  state. 
Mr.  Thenird*s  ^^^^  ^  retort  he  put  five  hectogrammes  [l6oz.  48grs.  tray] 
proceif.  of  alcohol,  and  as  much  nitric  acid,  and  adapted  to  it  in  soo- 

cession  by  means  of  glass  tubes  five  tall  bottles  half  filled 
with  a  saturate  solution  of  muriate  of  8oda«  In  the  la»t  was 
a  tube  opening  under  a  jar  to  collect  the  gaseous  part.  All 
the  bottles  were  sui  rounded  with  a  mixture  of  pounded  ice 
and  salt,  which  was  stirred  occasionally.  To  commence  the 
operation  a  little  fire  was  applied,  but  it  was  soon  necessary 
to  extinguish  it,  and  even  to  cool  the  retort. 

The  fluid  left  in  the  retort  was  similar  to  that  of  the  fint 
experiment  already  mentioned. 
The  ether  pro«      ^^  ^^  surface  of  the  solution  in  all  the  bottles  was  foand 
duced.  a  yellowish  liquid;  which  weighed,  wlien  the  whole  was  col- 

lected together,  255  gr.  [Soz.98grs].  That  in  the  first 
bottle  was  a  mixture  of  alcohol,  ether,  acetic  acid,  and  ni« 
trous  acid :  that  in  the  others  was  nitric  ether  free  from  al- 
Jts  properties,  cohol.  The  nitric  ether  in  this  state  has  a  strong  smell :  it 
is  specifically  lighter  than  water,' 'and  heavier  than  alcohol: 
dissolves  in  any  proportion  in  the  latter,  but  requires  near  48 
parts  of  water  to  dissolve  it,  and  at  the  same  time  is  partly 
decomposed  by  it,  as  will  appear  below.  It  possesses  the 
property  of  combustibility  in  a  high  degree;  yet  it  stronglj 
reddens  infusion  of  litmus,  owing  to  a  little  nitrous  and  ace- 
tic acid  that  it  retains,  and  which  may  be  separated  by 
means  of  lime. 

The  volatiiity  of  ether  thus  prepared  is  so  great,  that  it 
indicates  a  tension  of  0*73  of  a  metre,  while  that  of  the  best 
sulphuric  ether,  under  the  same  circumstanes,  is  but  0*46  of 
a  metre,  at  21®  of  the  centigrade  thermometer  [70**  F],  and 
at  0*76  of  a  metre  [29*7  iu»]  of  atmospheric  pressure.    At 

thii 
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this  temperature,  and  this   pressure,  therefore,  it  is  at  the 
limit  of  ita  existence  in  the  liquid  state. 

But  if  nitric  ether  he  deprived  of  its  acidity  by  means  of  Soon  becomes 
lime,  it  soon  becomes  acid  a«^in,  whether  it  be  redistilled,  *"^" 
left  in  contact  with  the  air,  or  kept  in  full  and  closed  bot* 
ties.  This  formation  of  acid  takes  place,  when  ether  t$ 
treated  with  water,  particularly  at  a  temperature  from  25*  to 
?8*  [77®  to  86^].  llie  author  explains  the  formation  of  this 
acid  by  the  reciprocal  action  of  the  principles  that  constitute 
ether,  and  which  are  found  to  be  feebly  retained  in  it  by 
combination. 

IVIr.   Thenard    next   proceeds  to  the  decomposTt?on  of  Analysed  by 
nitric  ether  by  heat,  and  analyses  the  {losses  arising  from  it;   **^' 
Foundin?  his  calculations  on  the  most  accurate  data  we 
]u>9sess,  the  result  is,  that  100  parts  of  nitric  ether,  rejecting  ^^^.^«»P<«*«* 
fraction 9,  arc  composed  of  azote  l6,  carbon  99,  oxigen  34, 
hidrogen  0. 

Hence  he  infers  what  pnssed  in  the  reciprocal  action  of  Action  of  nitricr 
alcohol  and  nitric  acid.  The  oxig^en  of  this  acid  cr-mbines  ^^id  on  alcohol 
with  a  great  part  of  the  hidrogen  of  the  alcohol,  and  with  a 
very  small  quantity  of  its  carbon.  Hence  result,  1st,  a 
great  deal  of  water,  a  great  deal  of  gaseous  oxide  of  azote*,  a 
little  carbouic  acid,  a  little  nitrous  acid  and  nitrous  gas: 
Sdly,  the  separation  of  a  small  quantity  of  azote,  and  the 
formation  of  a  great  deal  of  nitric  ether,  by  the  combination 
of  a  pretty  large  quantity  of  the  two  principles  of  nitric  acid 
with  the  alcohol  dishidrogenized  and  slightly  decarbonized  : 
ddly,  the  formation  of  a  little  acetic  acid,  and  a  small  quan- 
tity cff  a  matter  easily  carbonized,  by  the  combination  of  4 
part  of  the  hidiogen  with  carbon  and  oxigeiT. 

Supported   by  these  deductions,  Mr.  Thenard  discusses  pormer  uro- 
thc  processes  published  before  him  for  obtaining  nitric  ether,  ces-cs,  some 
and  he  shows,  that  some  are  dangerous  to  attempt;  that  none  ^'^^S^"^"** 
of  them  furnish  the  whole  of  the  ether,   that  might  be  ob-  all  wasteful, 
tained  from  the  same  ingredients ;  and  that  all  of  them  yield  ^J^^  ^^^  ^^jj^ 
only  ntore  or  less  compounded  liquors,  in  which  the  nitric  impure, 
ether,  though  they  bear  its  name,  constitutes  but  a  part. 

The  Dutch  chemists  have  published  some  interesting  re-  xhc  hypothe- 
Searches  on  nitric  ether,  or  ratlicr  on  the  gasses  obtained  by  «»»  of  the 
the  action  of  nitric  acid  on  alcohol.      But  to  explain  the  misu^oron*. 

L  3  curious  ous. 
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curious  facts  they  have  made  known,  they  have  employed  an 
insuRicient  hypothesis.     1st,  They  have  considered  the  gu 
in  question  as  a  compound  of  nitrous  gas  and  ether ;  while  it 
is  composed  of  gaseous  ether,  nitrous  gas,  nitrous  ucid^  azote, 
oxide  of  azote,  carbonic  acid,  and  acetic  acid,  in  short  of  all 
the  substances  capable  of  assuming  tlie  gaseous  state,  io  the 
various  circumstances  under  which  they  are  fonnd.     ddly, 
The\^  have  supposed  ether  to  be  a  substance  always  identi- 
cally the  same,  so  that  they  neglected  to  analyse  nitric  ether# 
and  establish  its  peculiar  characters.     3dly,  In  conteqaence 
of  this  opinion  they  have  been  led  to  ascribe  to  a  preexistA 
ing  nitrous  gas  phenomena,  that  are  owing  to  a  deoomposi* 
tion  of  nitric  ether. 
If  the  process        After  having  discussed  the  opinion  and  experiments  of  the 
wer»  varied,     Dutch  chemists,  Mr.  Thenard  coificludes  his  paper  by  ob- 
would  differ;   Serving,  that  he  has  considered  only  the  products  and  pbe* 
nomena  obtained  by  given  proportions,  and  under  certain 
circumstances.     The  effcrcts  must  be  different,  when  fhcse 
are  varied ;  and  he  intends  to  subject  them  to  experiment : 
but  that  above  but  he  has  already  satisfied  himself,  that  those  he  has  em* 
gjTcn  the  best,  pj^yed  are  most  favourable  to  the  production  of  nitric  ether. 
The  memoire       The  committee  concluded,  that  the  memoir  at  large  me« 
f^^ie^^  ^^^^  "^^  insertion  in  the  Collection  of  foreign  Papers,  imd  the 
class  adapted  their  conclusion* 
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Observaiions  on  mbterranean  Heat^  made  in  ike'  Mines  of 
Poullaouen  and  Hueigoat  in  Brittany:  by  J.  F.  Daubuis* 

SON*. 

Facts  rei;')tct-    -**■  HERE  are  few  questions  in   natural  philosophy,  re-» 
ing  the  interior  specting  which  we  are  more  in  want  of  positive  and  well  esta- 

•arth  wantinir  ^^^^^*^^  facts,  to  deduce  consequences  from,  than  that  respect- 
ing the  temperature  of  the  interior  part  of  our  globe,  taken 
at  doi^ths  we  are  able  to  reach.  I  liave  alreadj  made  known 
some  facts  I  observed  on  this  subject  in  the  Suxon  mluess 

•  Journal  des  Mines^  Fcbniary,  1807,  p.  119. 

and 
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mul  I  <hii\\  now  frivc  soinc  others  noticed  last  summer  in 
15ritt:uiy.  The  huijit  of  niakin»4'  'iiiiiihir  ex>ieriinents,  and 
the  knowlcd<^e  1  had  of  t!:e  places,  enabled  nie  to  choose 
with  some  disciiniinatioti  the  poiiits  of  which  1  ascertained 
the  temperature;  no  that  I  trust  the  facts  I  have  recorded 
will  not  be  uninteresting  to  those,  who  make  our  £arth  an 
abject  of  their  study. 

The  thermometer  I  employed  was  of  mercury,  and  di-  Thermometer 
Tided  into  ei;^hty  degrees  from  the  freezing  to  the  boiling  "* 
point  of  water.    It  was  enclosed  in  a  tube.     I  found  by  trial,  d'or  Vtoaltei 
that  when  it  indicated  a  given  temperature,  and  was  made  ^^°  ^'  *"  ^^' 
to  deviate  from  this  about  a  dozen  <legi'ees,  it  required  three 
i>r  four  minutes  to  bring  it  back  to  the  former  point  by  im- 
mersing it  in  water  of  that  temperature,  and  eleven  or  twelve  1 1'  or  12'  in 
minutes  if  kept  in  the  open  air.     Hence,  whenever  I  was  the  air. 
d^irous  of  ascertaining  the  temperature  of  a  body  of  water 
itk  the  minesi,  I  immersed  the  thermometer  in  it  entirely, 
and  left  it  there  five  minutes ;  and  when  I  took  the  temper- 
Irtnre  in  the  air,  I  let  it  remain  a  quarter  of  an  hour.     All 
the  observations  were  afterward  reduced  to  degrees  of  the 
centigrade  thermometer.     Notwithstanding  all  the  care  and 
patience  I  employed  however,  I  cannot  answer  for  their  ex-   . 
lictnesi  to  less  than  a  quarter  of  a  degree. 

Observatiofis  made  at  Pcnilaouen. 

i 

I 

THE  mine  of  Poullaouen  is  in  latitude  48®  17'  4y''  N.,  Situation  and 
^nd  loncritude  5°  55'  5?^'  West  of  Paris.  Its  mouth,  that  pJ'XSeL'*^ 
of  St.  George's  pit,  is  lOC  met.  [347f  feet]  above  the  level 
of  the  sea.  It  is  4  mjrriam.  [25  miles]  from  the  seacoast  of 
Brittany  on  the  north,  and  6  [37f  miles!  ^^'^^  *^at  **"  the 
south  and  that  on  the  west.  It  is  in  that  tongue  of  land» 
which  advances  into  the  ocean  under  the  form  of  a  roof, 
raised  in  its  centre  about  260  met.  [S53  feet]  above  the  level 
of  the  sea,  and  constitutes  Brittanny.'  The  country  round 
the  mine,  to  the  distance  of  near  6  miles,  is  about  150  met. 
[490  feet]  above  the  ievel  of  the  sea ;  and  is  intersected  in 
every  direction  by  valleys,  one  of  which  is  an  almost  circu- 
lar basin  about  a  miUimetre  [1Q93  yards]  in  diameter,  tha^ 
forms,  the  roof  of  th^  mine. 

According 
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Mcjn  tamper-      According  to  the  law  of  the  temperatore  from  tbc  eqnatoc 
UUom  ^         '  *®  *^^  pole,  the  me^in  temperature  of  the  snrlkce  at  PoqU 
laouen  should  be  12-4°  [52-5®  F,]*,     The  elex-atioQ  of  the 
soil  requires  near  l^  [1*8^  of  dimination,  so  that  the  mail 
temperature  may  be  estimated  at  1 1  '5*  [50-9^  F.] 
Obsenrations        My  ob6er\'ation8  were  made  the  5th  of  September,  1906. 
Sept!  Day  fine.  During  the  whole  day  the  weather  waa  fine,  and  bat  few 
'  '    ^      clouds  were  seen.     The  temperature  in  the  shade,  in  the 
piddle  of  the  day,  was  \SP  [64*4°  F.]«     In  reportiiig  mj 
observations  I  shall  mention  the  situation  of  the  placet  where 
'they  were  mode,  as  well  as  whatever  appeared  to  me  capable 
of  influepcing  the  temperatore.     Opposite  each  expreiiiM 
of  the  temperature  I  shall  note  the  depth  of  the  place  bekm 
the  surface  of  the  ground. 

Tempe- 
TabuUtcd  t-  In  the  first  gallery,  called  Ji/ty /boi  k^  mure     Pepth 

tenip^aturcs    t>e/,  near  the  shailt,  in  a  place  where  there  was  ^„^*^  FifS 
wiA  remarks.  ^^^  a  slight  current  of  air,  a  little  water  tliatthenno. 

Jay  qn  thff  ground  indicated •...••  53*8^    53«  •^ 

2*  In  St.  George's  gallery,  under  tlie  inter- 
section of  three  branches  of  the  vein,  in  a  kind 
of  cul  de  sac,  very  remote  from  the  places 
where  the  miners  were  at  work,  in  which  there 
was  no  current  of  air,  but  a  large  quantity  of 
water  tiltered  from  the  roof:  this  water  was  •  •  51 '6^  127- '4 

3.  Tlie  water  that  thus  filtered  into  the  gaU 
lery,  when  it  reached  the  well  from  which  it 

was  raised,  was • 52©      127. .^ 

4.  Thirty  six  metres  lower,  at  the  level  of 
Boullaye,  toward  the  end  of  a  long  gallery^ 
where  there  was  no  current  of  air,  and  no  per- 

/  SOD  at  work,  under  very  strong  percolations 

and  in  the  water  I  had    %•......«•..• 5]  •^  244. 10 

*  Theory  and  observation  have  led  me  to  a  very  simple  exprescion  of 
the  thcrinprnetrical  temperature  of  a  place,  the  latitude  of  which  k 
Ivriown.  This  expression  is  507**  [85  4®  F].  cos.  »*»  5  latitude;  or 
with  suiBcient  exaciuess  in  the  temperate  zone  28**  [80  6°  F  ].  cos.  % 

Ipt. 

i"  In  the  atmosphere  the   temperature  diminishes   \^  flS^FJfor 
every  175  met.  [l9l  yard-;]  in  height.' 

5.  At 


I 
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5.  At  the  bottf  m  of  St.  George's  shaft,  in  Temp©-  Depth.  Tabulated 
the  well  in  which  the  waters  tliat  penetrate  "^^"""^  Ind  depILT 
into  the  lower  pa^s  of  the  mine  around  it  are  with  remarkt. 
collected 55*7^  463 •  -6 

6.  The  air  over  this  water • 57'2®  460-  '3 

7«  Id  the  well  at  the  bottom  of  St.  Barbels 

ihafty  at  the  other  extremity  of  the  mine  •  •  •  •  54*5^  489-  '6 

-8.  In  the  ^r  above  this  water 56*1®  489»  -6 

9»  The  waters  of  the  old  excavations,  that 

ran  into  this  well •  54-1** 

N*  B.  These  waters  arising  from  titrations 

that  take  place  cliiefly  in  the  upper  parts  of 

the  old  workings  are  cold ;  and  as  they  form 

the  greater  part  of  those  that  enter  into  St. 

Barbe*s  well,  they  are  the  occasion  of  the  low- 

|ies9  of  the  temperature  shown  by  the  water 

ID  It. 

10.  In  an  excavation  but  Uttle  distant  from 
the  bottom  of  St.  Barbe*s  shaft,  called  the 
onren  gallery,  the  sides  of  which  are  almost 
every  where  interspersed  with  radiated  pyrites 
partly  effloresced,  the  thermometer  left  a  quarr 
ter  of  an  hour  in  a  small  hollow  made  in  the 
midct  of  the  pyrites,  and  which  contained  a 

great  deal  of  white  sulphate,  indicated 56' 5^  457 

11.  Afterward  put  into  a  small  hole,  from 
which  a  pretty  strong  spring  issued,  it  equally 
snaiifed***vv**** :••• 56-5®  457 

The  observations  2,  3,  and  4,  incontestably  prove,  that  Genera)  de- 
the  heat  of  the  rock  in  the  upper  parts  of  the  mine  is  51*8**.  <luctions. 
The  waters  indicating  this  certainly  acquired  the  tempera-  superficial 
ture  of  the  rock  in  filtering  through  it ;  and  this  teqapera-  temperature 
tur^e  does  not  differ  in  any  sensible  degree-  from  that  indi-  theory. 
cAted  by  theory.     If  the  first  observation  showed  a  little 
higher  tempen^ture»  it  isfipcause  it  was  m^de  in  a  place* 
where  air  from  without*  an*)  consequently  warm,  as  the  ex- 
periments were  made  at  the  end  of  summer,  was  continually 
passing. 

Observations  5  and  6  show,  that  the  temperature  of  the  Temperature 

lower 
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increises  with  lower  parts  of  the  mine  is  more  coDsiderable  than  that  of 
^'^    '        the  upper  partA«    Ifiu  the  depths  the  air  appear  hotter  ibaa 
the  water,  it  is  probably  because,  it  has  retained  a  paat  of 
the  heat  it  possessed  wheu  it  entered  the  mine*     I  have  al- 
ready poiuted  out  the  rea-K>n  why  in  7*   8»  aud  9»  the  heat 
was  less  than  the  depth  requires, 
pyrites  do  not       Experiments   JO  and  11   show,  that  there  are  circmii* 
always  occa-     stances  in  which  the  presence  of  pyrites  does  not  occasion 
heat«     That  which  they  indicated  was  not  oocanoncd  fay 


them,  for  in  St.  George's  shaft,  where  there  was  iiodc«  thf 

temperature  was  the  bame. 
Heat  increases      Thus,  settiuj^  aside  every  extraordinary  caifse,  the  ob? 
^a/*crfV"  th^  dervations  I  have  reported  appear  to  me  to  indicate,  that  a^ 

the  depth  of  150  met.  [1G3  yards]  the  temperature  at  Ponl- 

laouen  is  2°  or  3^  [3*6^  or  5*4^  F.]  more  th^  at  the  iur« 

face. 

ObservMons  mqde  at  Huelgoai* 

Ifudgoit  THE  mine  of  Hael  ia  in  latitude  48^  18'  \Y^  N.,  kmg. 

iniae.  CP  V  A(}'\     The  opeuinigr  of  its  shaft  is  173  met.  [188  yards] 

above  the  level  of  the  sea ;  aud  ia  on  a  large  biil»  that  sepa- 
rates two  yalleya>  the  depth  of  which  is  80  or  90  meti  {87  Of 
97  yards]. 

Mean  temper-      From  this  latitude  and  elevation  we  may  infer  the  meoa 

U^^^  ^^""^  temperature  to  be  1 1^  [50^  F.J 

In  schist.  ^^^  '^^^^^  ^^^^  ^^'^^  ^^  Poullaouen,    ia  an  ar^llaceous 

schist,  but  it  likewise  contaiqs  some  strata  of  aluminous 
schist. 

Obsemtions        The  following  ar(»  the  observations  I  made  on  tlie  5th  of 

the  same  day.  September,  the  same  day  as  tho^e  at  Poullaoueq. 

Tabulated  1.  In  a  gallery  about  16  yards  below  that  Tempe- 

^:Z:X^  \  -J'i'-h  the  workmen  commonly  enter  the  Tp^  |S?a 
with  rematks.  mine,  into  which  no  person  had  been  for  se-  renh.       Fi.  1q. 

veral  years,  which  has  no  other  outlet,  and  in 

which  there  was  no  current  of  air,  a  thermc^- 

meter  at  its  northern  end  after  twenty  minutes 

indicated  •  •  •  • ^0* 

After  having  descended  the  shaft  called  the 

miners,  and  gone  a  few  dqzeu  yards  ipto  the' 

gallery 


r 
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jgalleiy  at  its  foot,  1  entered  another  shaft,  Tempe-  Depth.  Tabulated 
^hieh  tennioates  in  a  gi^llery  that  has  no  com.  ^"'"'*-  Ind  d^'hsT* 

munication  with  th.e  rest  of  the  mine,  and  in  with  remarks, 

Wfhich  consequently  there   is  no   current  of 
air. 

2,  Here  the  thermometer  immersed  in  a  lit- 
tle stagnant  water  on  the  ground  rose  to  •  •  •  •  52*2®  228  •^G 

d.  I  then  ai^eended  to  the  former  gallery^ 
iUmI  Quder  a  strong  infiltration,  in  the  water, 
^d  in  a  place  traversed  by  a  current  of  air, 

the  thermometer  indicated 54*9^  195 .  10 

.    I  then  directed  ipy  course  to  the  south, 
yrhere  the  present  workings  are. 

-  4.  At  the  second  gallery,  at  a  little  distance 
from  the  main  shaft,  in  a  place  where  people 
0re  continually  passing,  and  where  there  was 
ja  pretty  strong  current  of  air,  a  litt)^  stagnant 

^ater  indicated 57'2*  26i 

'  5*  At  the  tifth  galler]^  the  thermometer  im* 
pAersed  in  a  reservoir  of  water,  which  was  near 

the  mun  shaft,  rose  to    60*8®  457 

'  €•  At  the  extremity  of  the  gallery.  No.  c>|, 
die  part  where  the  works  are  faithest  ad« 
janced  in  a  southerly  direction,  a  large  quan- 
tity of  water,  slightly  vitriolic,  spouts  from 
tile  rock.  The  thermometer,  kept  a  quarter 
of  an  hour  in  the  midst  of  this  stream,  con- 
stantly marked 65-7^  756 

'  7*  Held  on  one  side  of  it,  in  the  open  air,  it 
equally  gave  the  aame  temperature 65 '7^  750 

8.  It  was  the  same  about  sixty  paces  to- 
ward the  shaft,  when  immersed  in  the  middle 
4>f  the  rivulet  formed  by  the  Spring  just  men- 
tioned     65'7*  750 

The  bottom  of  the  mine  was  inundated,  the 
irater  lying  on  it  about  16  met.  [52  feet]  deep: 
and  by  a  small  shaft,  at  a  little  distance  from 
the  main  shaft,  I  descended  to  the  level  of  this 
subterranean  lake. 

1>.  The  thermometer,  kept  a  quarter  of  la 

hour 
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hour  on  a  board  floatiug  on  the  water,  indi-  ra*nre. 
Ctttcd*  •  •  • 64^     776 

10.  Immersed  in  the  water  it  equally  indi- 
cated  64®     776 

All  the  water  that  enters  into  this  southern 
part  of  the  mine  runs  into  the  lake,  from  which 
it  is  pumped  up. 

11.  The  temperature  of  the  water  issuing 

from  the  pumps  iiitothe  gallery  No.  7  was  •  •  65*1<>  587*  •§ 

Following  the  course  of  this  gallery  the  wa* 
f  er  runs  to  another  shaft  in  the  north  part  1^ 
^e  mine. 

12.  There  it  mixes  with  a  small  quantity  of 

water,  the  temperatsre  of  which  is 67*S0  391  ••! 

13.  And  when  the  water  thos  mixed  is  con* 
Teyed  by  the  pumps  to  the  discharging  gallery 

it  raises  the  thermometer  to  •••••  ^*j® 


General  de* 
Auctjons. 


Katural  tenv- 
^atun 


We  have  here  tw«  classes  of  obterrations  to  dktii^pnsb; 
those  made  in  the  north  part  of  the  mine^  1,  2,  3,  mod  19; 
and  those  made  in  the  south  part. 

The  first  appear  to  me  to  indicate  the  natural  tempen- 
ture  of  the  soil.  No.  1,  made  20  or  30  yards  bdow  the  sap- 
face  of  the  ground  over  that  part  of  the  mine,  most  be  cod* 
sidered  as  giviug  the  true  degree  of  heat  of  the  surfiice  of 
the  earth  in  that  country.  I  perceive  no  cause,  that  can 
have  altered  the  natural  temperature  of  the  place,  which  is 

affTeeswiththe^^''y  ^^^  ^''^™  "^^  ^^^  workings:  certainly  it  continues  die 

iheor]r.  same  throughout  all  seasons :  and  its  expression  is  precisely 

Increases  with  the  same  as  theory  indicates.     Observations  2  and  3  show, 

thcd«ptk.       ^1^^^  ^l^jg  temperature  increases,  as  we  penetrate  deeper. 

The  current  of  air  in  the  first  gallery,  that  through  which 

the  ore  Is  conveyed  iu  wheel  barrows,  accounts  for  the  small 

excess  of  heat  observed  in  it  proportionally  to  the  depth. 

As  to  the  temperature  of  the  observations  made  in  the 

south  part  of  the  mine,  it  is  visibly  influenced  by  ^  foreign 

cause,  the  arrival  of  vitriolic  waters  coming  from  the  s^uth. 

Ctwse  of  their  On  binkinp^  a  new  shaft  a  hundred  yards  from  the  southern 

^^*^*  part  of  the  present  workings,  strata  of  aluminous  schist 

were  traversed,  which  bad  a  very  strong  styptic  taste  as  soou 

as 


Increased  in 
©ne  part  by 
thernui  wa- 
ters. 
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%B  extracted.    With  a  lens  a  nnmber  of  pyritous  points  may 

be  observed  in  it,  which  by  their  decomposition  and  action 

on  the  schist  probably  produce  an  evolution  of  caloric,  that 

heats  the  water  traversing  these  strata.     These  being  at  no 

great  depth  may  have  a  cominuniration  with  the  atmosphere 

through  some  fissures,  and  thus  the  decomposition  may  hav^e 

been  eft'ected. 

However  this  may  be,  it  appears  to  me  certain,  that  the 

watpr  most  have  acquired  the  heat  of  20*  [66*2  F.],  which 

is  much  more  than  naturally  belongs  to  their  depth,  by  tra* 

versing  these  strata.  »- 

I  shall  here  observe  too,  that,  if  the  heat  is  to  be  ascribe^  Pyntes  in 

to  the  pyrites,  they  produce  it  by  their  action  on  the  schist,  juncttonwi 

In  the  observations  made  at  PouUaouen,  we  found  a  cond- 

derable  quantity  pf  pyrites,   without  any   particular  heat 

1>eing  produced :  and  I  must  repeat  what  I  have  said  else-  x 

'where,  that  I  have  seen  pyrites  extracted,  and  found  the  ryrites  do  not 

heat  not  perceptibly  greater  than  in  other  mines.     Accord-  always  occa* 

ingly  I  am  inclined  to  believe,  that  pyrites  in  the  mass,  or 

mt  least  not  radiated,  do  not  produce  subterranean  heat :  but 

such  as  are  disseminated  in  extremely  small  parts  through 

bodies  on  which  sulphuric  acid  is  capable  of  acting  are  in  a 

different  case,  when  the  atmospheric  air  can  have  access  to 

them.  In  another  paper  I  remarked,  that  the  inflammable  air  Firedamp  aoi 

called  fire-damp  in  coal-mines  does  not  proceed  from  the  coal  P/'x'ucedby  ^ 
-  .  .  1         «.  Ill  .the  mart  pyn- 

tbat  contains  mobt  pyntes,  but  from  that  m  which  scarcely  tous  coal. 

mny  is  discernible,  and  where  the  sulphuret  of  iron  is  proba* 
blj  in  imperceptible  particles. 


XIX. 

Ijeiterfrom  Dr.  Veau-db-Launay  to  J.  C.  Delamelhene^ 
on  the  Production  of  oxigenized  muriatic  Acid  by  the  gaU 
nmte  Pil^. 

JL  HE  experiments  with  respect  to  the  production  of  the  ^^-^j  obtained 
4>3Ugenized  muriatic  acid*  obtained  in  distilled  water  by  the  by  galvamsss 

•  Journal  de  Physique,  Vol.  liXIU,  p.  472»  Dec.  1806. 

galvanic 
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in  small  quan-  galvanic  action,  have  hitherto  exhibited  bat  a  sinan  quantity 
thies  hitherto,  ^f  ^^.j j .  ^iiit^h  has  led  persons  to  question,  and  even  to  deny, 

tlie  result  of  these  experiments.    What  has  lately  been  done 

by  the  experimentHl  class  of  the  Galvanic  Society  wiU  kave 

1)<>z.  of  water  no  doubt  with  regard  to  the  product.     Fifty  giammet,  or 

converted  into  nearly  an  ouncc  and  half  of  distilled  water,  have  pasted  into 

oxigeiiized  mu-    .        ''  _        .         .      j  ..  i     ■•       ,       ■  ,, 

viatic  acid,  dis-  the  btate  of  oxigemzeq  muriatic  acid,  and  disaolred  a  gold 
folve<i  2  7  in.   ^j^e  ol  ilie  length  of  about  0*07  of  a  metre,  or  af  inchea  [i  in, 

7  lines  Engf.],  immersed  in  the  cylinder,  coiittuniog  the  di*? 

tilled  water,  which  had  acquired  a  very  sensible  and  ereo 

strong  smell  of  that  acid,  as  well  as  a  yellow  colour,  snchasa 
^  solution  of  gold  ei^hibits.    To  these  different  characters,  et^ 

to  distinguisih,  were  added  those  of  the  action  of  difonit 
Fr^lpitatedby  reagents.  The  tincture  of  litmus  waa  reddeued  powerfnlly; 
1^7  ^^^  solution  of  nitrate  of  silver  was  speedily  changed,  and  4 

precipitate  of  muriate  of  silver  thrown  down. 
**  I  can  assure  you,  there  is  not  the  least  doubt  of  the  ocvf 

tainty  of  the  results  dis|yiayed  by  this  conversion  of  diiulM 

water  into  oxigeiiized  muriatic  acid* 
It  the  acid  Even  if  the  result  of  the  experiment  were  to  be  cons* 

wereextncatid  Jercd  as  an  extrication  of  the  muriatic  acid  from  the  lolii- 

from  the  salt       .«,  -       t  •       ^  ^    :»         t»    i 

merely,  still    tion  of  salt  contained  in  the  cylinder  of  the  copper  pok,  • 

interesting.  ^^|y  interesting  phenomenon  would  remain  to  be  considered 
in  this  proiluct.  This  experiment  therefore  deserves  parti- 
cular attention ;  and  it  is  to  be  wished,  that  it  was  varied 
and  repeated  in  different  ways.  I  doubt  not  but  the  result 
will  oH'lt  facts  of  considerable  importance  to  the  science  of 
natural  (iliilosophy. 
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Nrw  Bavarian  -IL  HE  Bavarian   Academy  of  Sciences  at   Munich,  aci? 

Academy  of    cordin'f  to  its»  new  conbtilution,  is  to  have  a  more  extensive 
Sciences.  .   ,  1  ..      •      ,   1  t  1        •       -r-* 

held  tor  its  liirnjurs  than  any  other  ni   Jburope.     Under  the 

direction  of  the  ministry,  it  is  to  have  the  immediate  super- 
intcndaiico  of  all  the  public  Heiniuaries  of  education  in  Ba- 
varia, from  the  unive^^itlcs  down  to  the  primary'  schools.  It 
,  will  be  composed  of  learned  natives,  and  foreigners  of  cele- 
brity invited  by  the  government  from  other  parts  of  Ger- 
many. 
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niiifiy.  Privy  counsellor  Jacobi  is  still  talked  of  as  its  pre-* 
ttdent.  Among  the  other  academicians,  whose  names  have 
been  mentioned,  are  Mr.  Styfler,  whom  the  emperor  Napo-' 
leon  appointed  engineer  geoj^pher  in  the  war  against  Rus-* 
m  and  Austria,  and  who  has  been  director  of  the  observa-* 
Utry  at  Gottingen  ;  £ichhom,  the  historian  and  orientalist, 
whom  the  king  has  likewise  called  from  Gottingen ;  Wiebe* 
king,  of  Vienna,  whose  skill  in  hydraulics  has  already  been 
of  service  to  the  kingdom ;  and  \\  olf,  known  by  a  very  good 
luttory  of  the  Jesuits,  to  whom  all  the  archives  of  Bavaria 
•re  opened,  for  the  purp6se  of  his  compiling  a  national  hi»« 
tory. 

TThe  royal  library,  which  is  already  a  very  good  one,  will  Royal  Ubnrf' 
lie  increased  by  a  committee  appointed  to  select  for  it  every  ^      "^^ 
thing  of  value  in  the  libraries  that  arc  suppressed. 

The  collection  of  paintings  at  Munich  has  long  been  ce-  Collection  of* 
Icbrated ;  but,  since  the  galleries  of  Manheim  and  Dussel-  P**""**^ 
doif  have  been  added  to  it,  it  is  unquestionably  the  finest 
In  Europe,  next  to  the  Napoleon  Museum. 

A  decree  has  been  issued  at  Naples  for  forming  a  society  Royal  Acade- 
crasisting  of  forty  men  of  letters,  to  be  called  the  Royal  &^Amruia« 
Academy  of  Histovy  and  Antiquities.     The  iirst  twenty  ai  Naples. 
laembers  are  to  be  named  by  the  king ;  and  when  these  have 
•saembled,  they  are  to  nominate  three  persons  for  each  of 
the  lemainiflg  vacancies,  out  of  whom  the  king  will  choose 
6ne  to  fill  it«     It  is  to  have  a  perpetual  secretary  appointed 
by  the  king,  and  to  choose  its  own   president  for  three 
months.    The  directors  of  the  museum,  excavations,  and 
royal  printing  office,  are  always  to  be  chosen  from  its  mem«> 
bers.     The  academicians  are  to  be  admitted  at  court. 

Mr.  John  Maeltz,  of  Vienna,  has  exhibited  at  Paris  a  Mechanical 

musical  machine  of  his  invention,  to  which  he  has  griven  the  **"**^^»o'*  /'^ 

.  ,  .  ,  various  wind 

name  of  pankarmoMcon*  This  machme,  moved  entirely  by  instruments 
springs,  gives  the  sounds  of  various  wind  instruments  with  ^^^  o\hcn, 
a  dearnesB  and  perfection  never  before  attained.  The  in- 
atrmnents  that  com]M)se  it  are  the  german  flute,  flagelet, 
clarinet,  hautboy,  bassoon,  horn,  trombone,  serpent,  and 
trumpet ;  beside  kettle  drums,  a,  great  drum,  cymbals,  a 
triangle,  &c.  Pieces  are  performed  by  it  with  great  preci- 
won^  and  the  forte  and  piano  distinctly  marked.  Tlie  exe- 
cution 
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cntion  of  the  tnimpet  is  particularly  astonishing^.     For  nA 
instrument  the  inventor  has  contriTed  a  mouthpiece  adapted 
to  its  natuie,  wliich  answers  with  the  greatest  perfectiou  tv 
the  cuparity  of  tlie  human  organs. 
Intended  tour       The  chev.  von  Hoei^etnuller,  supertntendant  of  the  Aw 
kk  the  East.      ^^^^^  military  studs*  is  to  set  off  in  November  on  a  tour  io 
the  East,  with  the  necessary  instruments  and  attendaatSf 
under  the  patronage  of  prince  Charles.     His  principal  ob- 
ject is  the  natural  history  of  the  horse  ;  but  he  will  make  • 
point  of  endenvonring  to  answer  any  questions*  that  sbsif 
be  uddro^cd  to  him  by  the  learned  who  cultivate  geo|^ 
phy>  philology,  archaeolot^,  numismatics,  &c«     Heintendt 
to  traverse  Hun^^ary,  Transylvania,  Bcrchowina*  theUkmie, 
embark  at  Odessa  ibr  Constantinople,  and  tbence  proeedl 
to  Aleppo. 
Ancient  busU      ]\Ir.  Jefferson,  the  president  of  the  United  States  of  Ame* 
i^an  IndiaMT  "^'*»  ^^^  '"  possession  several  busts  made  by  Indians.   Th«y 
are  nearly  of  the  natural  s'-xe,  and  reach  to  the  middle  oftlM 
body.     The  features  are  well  marked,  and  characteristic  «f 
the  copper-coloured  or  American  race.     In  one,  rcpreaeat- 
ing  an  aged  savage,  the  wrinkles  and  the  expressiion  of  the 
countenance  are  very  well  marked.    These  busts  were  fband 
in  digging  at  Palmyra,  on  the  river  Tennessee.     Tlie  rah* 
stance  of  wliich  they  are  formed,  and  which  is  estremelf 
hard,  is  not  known :  some  suppose  them  to  hff\'e  been  cslt 
by  the  chissel  out  of  solid  stone ;  others  that  they  are  a  com- 
position, first  moulded,  and  then  burned.     Whether  they 
^  were  idols,  or  busts  of  distinguished  peftons,   is  equally 

questioned tf    Who  were  the  progenitors  of  the  present  race 
of  Indians,  that  were  capable  of  thus  execttting  a  tolerabl/ 
good  rescrmblance  of  the  human  head,  face^  neck,  and  shoiiI« 
ders? 
ExtensWe  General  David  Mei*ri weather  writes  to   Dr.   Mitchiil  of 

ndgetof  shells  ^g^  York,  that  the  vast  banks  of  shells   coininencini?  on 
in  America.  " 

the  southern  bunk  of  the  Sa\'annah,  near  White  Blufl,  ex^ 

tend  in  a  right  line  through  a  space  of  about  a  hundred 

miles  from  tlie  borders  of  the  sea  toward  the  south-vi^est. 

Tlie  ridges  are  not  entire,  but  the  ground  is  more  elevated 

to  the  breadth  of  six  or  eight  miles  than  it  is  above  or  be* 

low.  Not  only  oybter-shells,  but  those  of  cockles,  and  others, 

ars 
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•re found.  Some  are  entire,  and  very  large:  others  aresg* 
glutinated  as  by  a  cement.  Some  are  luige  enough  to  con- 
tain a  man's  foot.  In  different  [larts  of  the  eminences  for 
forty  miles  some  of  these  siiells  occur.  They  are  used  for 
Baking  lime  ;  but  a  little  higher  up  to  the  south-west  there 
is  a  heap  of  shells. forming  a  kind  of  rock,  that  is  preferred 
for  this  purpose.  At  some  distance  still  higher,  and  in  the  Fossil  shdb  U 
same  direction^  there  are  several  vjuarries  of  a  kind  of  sili-  *  ^** 
eeous  stone,  in  which  a  great  number  of  shells  of  all  kinds 

interspersed  here  and  there.     These  are  petrified,  and  ^^^  "  ^"^ 


M.bard  as  the  flint  itself.   Millstones  are  made  of  it>  in  qua-  Millstones 
lity  nearly  the  same  as  those  of  France. 

At  Uodton*8  Bay  some  experiments  have  been  made  with  QuicksilTer 
fffoieii  mercury.     It  was  reduced  to  a  plate  as  thin  as  paper,  tiuii  plate.   ^ 
by  beating  it  on  an  anvil  with  a  hammer  brought  to  the  same 
tennperatare  as  the  mercury.     A  piece  of  it  being  throwa 
into  m  glass  of  hot  water,  the  water  froze  instantly,  the  glass 
flew  to  fHeces,  and  the  mercury  became  fluid. 

Dr.  Baconio  of  Milan  has  lately  composed  a  galvanic 
pile  entirely  of  vegetable  substances.  He  forms  it  of  disks 
0f  red  beet  root,  two  inches  in  diameter ;  and  disks  of  wal« 
nnt  tree,  of  the  same  size,  divested  of  their  resinous  princi- 
ple by  digestion  in  a  solution  of  cream  of  tartar  in  vinegar. 
With  this  pile  he  produces  galvanic  eflects  on  afroo;,  taking 
•  leaf  of  scurvy-grass  for  an  exciter.       ' 


THE  seventh  number  of  the  new  series  of  the  Maihe-  ^^^^l^cmatica 

Kcpositor)'. 

natical  Repontory,  by  Mr.  Thomas  Leybourn,  contains: 
1*  Solutions  to  thirty  curious  mathematical  questions  pro- 
posed in  a  former  number;  2.  Solutions  to  some  mechanical 
problems  by  Mr.  John  Dawson ;  3.  Solution  of  a  curious 
diophantine  problem  by  Mr.  CunlifFe ;  4.  An  essay  on  the 
tbeory  of  amicable  numbers  by  Mr.  John  Gough ;  5.  An 
investigatioD  of  some  theorems  for  finding  the^sums  of  cei^ 
tain  influite  series  by  Mr.  Cuulifie:  6.  Le  Gendre  on  elliptic 
transcendentals :  and  7*  Thirty  new  questions  to  be  an« 
fwered  in  a  subsequent  number. 

Mr. 
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I7ewininera]o>  Mr.  ACCUM,  to  whom  thi^uhlic  is  indebted  for  a  9^  \ 
gical  work.  ^^  ^^  practical  Chemistry  and  several  other  works,  has  put 
to  the  press  a  System  of  Mineralogy  aiid  Mi.ierslo^cil 
Chemistry,  a;id  its  applicatiou  to  the  arts.  Thj«*  work,  which 
h  formed  chiefly  on  the  plans  of  Hauy  and  Brongniart,  will 
be  in  3  vols.  Sro.  with  eight  copperplates^ 


JLectvres  on  Surgerjf,  and  on  Physiology. 

SurgicaT  and        Mr.  A.  CARLISLE,  F.  R.  S.  F.  L.  S.  and  surgeon  t^ 
^I^?'"**    the  Westminster  Hospital;  will  begin  his  wttrse  of  lecture* 
on  the  art  and  practice  of  surgery,  m  all   its  branches,  oa 
Tuesday,  October  6th,  at  eight  c(' clock,  P.  M.  at  his  house 
in  Soho  Square.     The  subject  will  be  continued  6q  Tuet^ 
days,  Thursdays,  and  Saturdays,  at  the  same  bour.    The 
diseases  and  accidents'  allotted  to  the  province  of  sur^veiy 
will  he  fully  treated  of,  and  illustrated  by  cases  firom  tirf 
lecturer's  experience.     The  different  operations  will  be  de* 
monstrated,  and  the  anatonfiy  of  the  parts  explained.    Oi 
(he  same  evenings,  a  course  of  lectures  ^ill  be  delivered  orf 
the  natural  history,  physiology,  and  patbology  of  tbehumai 
body,  calculated  to  illustrate  the  several  processes  of  heil^ 
ing,  and  to  afford  a  compendious  view  of  fbe  animal  econo* 
my.     The  introductory  discourse  will  be  open  to  all  stiH 
dents. 


Medical  and 
chemical  lec- 
tures. 


Medical  and  Chemical  Lectures^  Su  George's  Mogpitaif  and 

George  Streetp  Hanover  Square. 

ON  Monday,  October  5th,  a  course  of  lectures  on  phyJ 
sic  and  chemistry  will  recommence  at  No.  9»  George  Stieelf 
Hanover  Square,  at  the  usual  morning  hours  :  viz.  the  meJ 
ttical  lectures  at  8,  and  the  chemical  at  9  o'Clock.  By 
George  Pearson,  M.  D.  F.  R.  S.  senior  physician  of  St 
George's  Hospital,  of  the  College  of  Physicians,  &c. 

Note,  a  register  is  kept  of  the  cases  of  Dr.  PearsonV 
patients  in  St.  George^s  Hospital^  Aud  an  account  is  given 
of  them  at  a  chemical  lecture  every  Saturday  morning  at  § 
o'clock.  Proposals  may  be  had  at  the  Hospital,  and  at 
No.  9,  George  Street. 
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A 


Coal  of  Decise,  distilled  by  Sage,  left  -59  ot  -60  of  Coal  left  from 
carbonaceous  residuum,  or  coak.  A  coal  of  Cev^nes  yield-  ^^^  '^^  ^^ 
MJBerthollet  *76  or  *77;  and  that  of  a  pit  iu  the  forest  of 
Gensane  *75.  I  obtained  from  a  coal  from  England  *64 : 
iirdm  Lleresi  '6o,  and  frond  Fondon,  both  in  Asturia,  '64: 
'  from  Belmez,  in  Estremadura,  -65 :  from  Villa  Nueva  near 
Seville  -68:  from  Quiros  '70,  las  Camaras  '70,  Langreo  '75, 
Iti  Rtonda  '76,  and  la  Riosa  ^77,  all  iu  Asturia. 

•  The  Mvironft  of  Madrid  exhibit  a  few  vestiges  of  earth  No  coal  neat 
"Impregnate  ^tA  bitumen,  but  no  coal,  as  was  hoped;  for  * 

tliere  is  not  a  city  iu  Europe  at  present  so  much  in  want  of  f^here  it  it 
'k.     I  have  visited  n6  coal  pits  in  Spain,  but  some  of  those  ^^^^  wanted. 
^  "of  the  fertile  and  picturesque  prdvincfe  of  Asturia;  a  coun- 
' '  tiy  that  exhibits  in  miniature  whatever  of  grand  and  sublime 
the  traveller  admires  in  the  Alps.     The  coal  there  in  gen^ 
ral  is  in  veins  of  little  thickness;  scarcely  any  so  much  as  18 
inches. 

The  following  were  the  products  of  a  hundred  pounds  of 
some  of  the  coals  I  examined. 

•  •  AlMTid^  from  Journal  dc  Phybique,  ▼ol.  LXIII,  p.  320,  Oa.  1806. 
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Coak. 


Products  of  dif-  inilanueva 


ferent  coals. 


Belmez  • 
Langreo 
English 


•  •  •  • 


Tbs. 

•70 
75 
64 


oz. 
8 

0 

0 

1 


dr. 
4- 

2- 

0- 

0- 


lbs. 
7 
10 
11 


Oil 

oz. 

9 

4 

11 

0 


Water.     Gassesloit 


dr. 
0- 

0- 

4- 

4* 


4 


oz 
8 


dr. 

6- 


7    7     2 

4     7     2 

12  14     2 


lbs. 

19 

12 

8 

16 


oi.  dr. 

5     6 

7  4 
3  2 
0     2 


General  con 
dusioni. 


From  these  observations  it  foUows,  that  the  oily  pfodact 
is  more  abundant  than  the  aqueous  from  three  of  these 
coals. 

2.  That  the  weight  of  the  gasses  is  as  variable  as  that  of 
|he  liquid. 

3.  That  the  real  quantity  of  coal  furnished  by  these  bi^^ 
luminous  substances  is  in  general  above  "609  and  less  than 
•80. 

4.  That  It  is  three  times  as  much  as  wood  afibrds :  aiid  we 
know  nothing  but  indigo>  that  can  be  compared  with  pitcosi 
in  this  respect. 

5.  That  the  matter  of  pitcoal  varies  as  much  in  its  car- 
bonaceous, oily,  gaseous,  and  Other  products*  as  the  organ^ 
iced  bodies,  that  are  formed  at  present  before  our  eyes. 

6.  That  its  oily  produce  is  in  general  much  greater,  than 
our  resinous  woods,  as  the  oak,  elm,  ash,  &c.,  can  furnish. 

7*  That  pitcoal  is  thrice  as  serviceable,  in  furnaces  that 
admit  its  use,  as  any  wood  known,  since  it  leaves  thrice  u 
much  coally  matter. 

8.  That  its  coak,  in  consequence  of  its  axoUzatioD,  de 
rives  from  our  atmosphere  much  more  tire  than  charred  wood, 
since  it  cannot  bum  but  by  decomposing  a  much  larger 
quantity  of  oxigen, 

9*  That  as  tlie  oily  and  gaseous  products  are  formed  as 
well  in  the  open  air  as  in  close  vesseb,  some  coals  produce 
more  flame  than  others,  and  are  consequently  better  adapt- 
ed to  furnaces  where  a  considerable  current  of  flame  is  re- 
quired ;  as  thotte  of  bronze,  porcelain,  earthenware,  &c. 

10.  That  those  which  leave  most  coak  after  distillation 
will  consequently  last  longer  in  iron  works,  reverberatorj 
furnaces,  &c. 
^ose  which        Of  these  four  coals  perhaps  the  richest  in  oil  would  not 

yield  most  tar  y^  ^)^^  ^^^  g^y  to  distil,  at  l^ast  by  lord  DundonaWs-nie- 

not  easiest  to      ,     ,      .  ,  ,.1  1     • 

diitil.  thodj  smce  they  run,  sweU  up,  and  agglutmate,  so  at  to- 

wird 
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tiranl  the  end  to  become  a  uniform  mass,  not  'to  he  divided 
vrithout  luboiir. 

All  pitcoals  in  p^eneral  ^ive  out  more  or  less  sulphurous  Yield  sulphur- 
acid  toward  the  end  of  their  combustion,  which  is  owing  to  ®"*  *^'*** 
pyrites.     At  first  I  supposed,  that  they  contained  a  peculiar 
romoound  of  sul^ilhir  and  carbon  ;   but  all  that  I  passed 
through  nitric  acid,  to  free  them  from  pyrites, '  burned  to' 
the  end  without  emitting  ^he  slightest  smell  of  sulphurous 
acid. 

The  oily  product  of  theae  coals  varies  greatly  in  consist-  Oily  product 
ence;  it  is  more  or  less  fluid,  and  a  direct  experiment  is  ^B^siJitence"^**'^* 
wavs  necessary,  to  ascertain  how  much  thick  oil,  or  tar,  it 
will  afford.     Is  this  tar  really  more  preservative,  and  better  Should  be  far- 
adapted  to  retard  the  spontaneous  oxidation  of  cordaji;e,  and  ^*«'' c»m»n«^» 
the  rigging  df  ships,  than  that  of  resinous  wood?    This  has 
been  asserted,  but  should  it  not  be  farUier  examined  ? 

The  light  oil  separated  from  it  is  succinated,  and  not  un-  Light  oil. 
pleasant.     It  is  readily  turned  brown  by  the  air.     No  parti- 
cular use  for  it  is  known. 

The  acjucous  product  contains  carbonate  of  ammonia,  but  Water  contains 

in  small  quantity.     1  did  not  find  in  it  any  vinegar,  but  I  "'*»«»a5e  of 

^  •',  ,.•.  .  o'  ^     ammonia,  and 

could  wish  to  examine  this  again;  particnlatly  as  I  find  in  succinic  add. 

my  notes,  that  I  separated  a  little  succinic  acid  from*  it  by 

treating  it  with  the  muriatic. 

The  gas  is  an  oily  hidrogen,  thiit  bumsiVith  a  white  flaftie,  (Sas,  oily  hi- 

which  limewater  diminishes  very  little,  because  the  ammonia  «'">g«n>  ^»di 

,  -,    ,  1       .         .  1  ▼cry  little  car- 

rctains  almost  all  the  carbonic  acid.  bonic  add. 

Naturalists,  reflecting  on  the  similitudes  that  analysis  |)era>  Coal  sqpposed 

ceives  between  the  composition  of  vej^tables  and  that  ©f  to  be  produced 

•  from  veseta- 

pitcoal,  have  pretty  generally  supposed,  that  coal  may  have  bles. 

been  produced  by  heaps  of  fern,  polypody*  reeds,  and  aqua- 
tic plants  destroyed,  the  impressions  of  which  ar^  retlfiined 
by  the  adjacent  strata ;  or  even  by  trecsj  and  their  frag» 
ments,  such  af  those  il^hich  certain  rivers  by  their  inunda- 
tions sweep  away  from  the  earth  ;  and  that  the  sea  has  brov 
ken  thcin  by  its  agitation,  and  accumulateil  them  in  the 
basins,  from  which  we  at  present  extract  them.  But  the 
mechanism,  and  eren  possibility  of  these  operations,  simple 
tt«<  they  are  in  appearance,  are  exposed  to  innumerable  diA» 
cnlties,  when  we  examine  them  in  detail* 

M  3  For 
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Objection*  to     '  For  instanee,  the  most  elevated  parts  of  the  Globe  w 
^/  winch  depositions  of  coal  hare  heen  found y  as  the  Cordillers 

in  Peru»  where  Lehlond  ipet  with  them,  heinfc  more  than 
four  thousand  fards  ahove  the  level  of  the  sea,  do  not  easly 
band  to  the  explanation  attempted,  when  it  is  a1le^»  that 
tnev  are  forests  or  plants  swept  awty  and  coroieiniited  hj  the 
waters.   Had  the  sea  at  that  period  no  lower  place,  on  which 
to  deposit  its  mud  of  broken  plants ?  or  was  the  Cordllen 
itself  very  favourable  to  the  production  of  vegetables?  These 
objections,  which  were  made  by  Patrin,  are  not  easy  to  re-. 
0ove.     If  we  ccmsider  further,  that  these  ioamense  tracts  of 
carbonaceous  mud,  which  resemble  torrents  of  melted  rraa 
that  a  volcano  has  vomited  out  at  once  into  valleys  ten,  fif^ 
teen,  or  twenty  leagues  long,  and  to  the  heii^ht  of  thirty, 
forty,  or  sixty  feet,  exhibit  not  the  slij^htest  interraption, 
not  the  least  vestige  of  fishes,  shells,  bones,  or  stones,  ia 
their  beds ;  no  foreign  body  in  their  mass;  to  indicate  those 
convuUions,  or  tliat  dis^order,  which  the  ima^aation  canDot 
easily  sopamte  from  such  great  devastations  of  forests,  rncmn-' 
tains,  and  contineuts :  we  must  coufess,  that  such  prodoc- 
tions  are  not  explicable  by  some  of  those  accidents,  of  which 
nature  at  present  gives  us  occasionally  examples* 
Alternation  of     Beside  that  the  recurrence  of  fifly  or  sixty  strata  of  coa!, 
tii«r  >trara       ^-^j,  ^  many  of  sandstone,  do  not  allow  the  mind  to  cod- 
ceive,  how  these  two  kinds  of  sediment  can  have  been  accu- 
mulated exclusively ;  as  if  previous  to  these  [periods  the  earth 
could  produce  nothing,  but  what  furnished  the  sea  with  trees 
to  pulveri/e,  and  silex  to  precipitate,  alternately ;  and  nei- 
ther beast,  nor  bird,  nor  rock,  nor  flint,  nor  f^ravel^  to  <hs» 
turb  their  continuity :  we  mubt  likewise  observe,  that  the 
coal,  as  we  now  find  it,  has  certain  characters,  that  will  pre- 
sently be  mentioned,  which  perhaps  place  it  ut  a  greater  dL»> 
tani^e  from  vegetable  than  from  animal  sub<stauces, 
Impre^Mons  of     What  data  then  have  we  after  all  for  ascribing  to  planti 

planrs  m  the     ^g  oriiirin  of  bitumens?  a  few  traces  of  mosses  or  ferns, 

surrounding  "  'it 

schist  only       scatti*red  through  therleaves  ot  slate,  that  serve  as  their  en* 

prove,  t»iat       velo|^?.    Such  vestiges  prove  at  most,  that  nature,  during 

isiL-d:  the  periiMJ  of  these  grent  operations,  likewise  made  piaoti 

grow,  and  nourished  animals  in  tlie  seas,  since  we  find  shells 

in  the  stiutii  that  separate  the  coid  in  some  countries;  but 

not 
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not  that  it  reaped  from  those  plants  sufficient  materials  to 
fill  those  inexhaustible  lakes  of  bitumen,  that  intersperse 
our  globe  from  one  pole  to  the  other,  and  which  the  genera- 
tions vet  to  Ih?  bom  will  perhaps  never  exhaust.     Tliev  *^".*^.***^*/*^* 
- ,'  .«    1  .  ti  »       1      1       It       •*.    j'j       •   ongiuated  on 

would  prove  too,  if  this  could  be  doubted,  that  it  dm  not  tiie  surface  oC 

fabricate  this  composition,  as  it  does  that  of  minerals,  in^JieE^^h. 
the  interior  of  the  earth,  but  on  its  surface  only ;  that  is, 
in  the  region  it  has  chosen  for  the  existence  of  organized 
^beings. 

It  is  true,  that  trunks  of  trees  are  found  in  veins  of  coal:  Trunks  of  trect 
consequently  trees  existed  at  that  period.     But  are  these  ^^^  really  *^* 
Vonks  themselves  coal?     Have  they  been  Analysed  with|fLcoai? 
iriew  to  compare  their  products,  and  examine  whether  simi- 
lar clianget  have  taken  place  in  these  trees,  and  in  those 
tiiat  are  supposed  to  have  been  converted  into  coa^?    The  Analysis  of 
importance  of  analysing  fossil  wood  in  this  respect  appears  ^'^*»'  ^^^  »*"- 
obvious.    If  it  were  once  demonstrated,  that  a  fossil  trunk  queaioo. 
«f  a  tree  cootaint  charcoal  in  the  same  proportion  as  the  bi- 
tumens surroQuding  it;  and  that  this  charcoal,  beside  its 
degree  of  concentration,  is  combined  with  a  fresh  dose  of 
nitrogen,  so  as  to  have  lost  that  prom})t  and  easy  combusti- 
bility, which  characterizes  the  charcoal  of  our  woods ;  we 
might  flatter  ourselves,  that  we  had  an  argument  of  great 
weight  in  favour  of  the  opinion  here  attempted  to  be  shaken : 
and  we  should  be  less  surprised  to  find  in  this  astonishing 
result  of  their  metamorphosis,  pitcoal,  seventy  or  eighty  Quantity  of 

per  cent  of  charcoal ;  that  is  to  say  a  proportion,  which,  if  charcoal  in  pitf 

coal  Incoiisis* 
It  had  been  that  of  the  vegetables  existing  before  those  pe-  tent  with  sack 

riods,  would  appear  difficult  to  reconcile  with  that  elastic  ▼<*g«^^i«  *• 

.  "  ,  ours. 

and  robust  organization,  which  our  ibrest  trees  require,  to 

Tai:»e  firm  and  secure  trunk,  and  resists  the  storms  of  an 
atmosphere  agitated  Hke  ours.  This  weak  part  of  the  grand 
problem  may  soon  be  elucidated,  if  our  cabinets  do  not  de- 
lay the  jeagemess  of  chemistry  to  decipher  the  medals  of  this 
kind  they  contain :  and  if  natural  history,  assisted  ^y  the 
light  of  analysis,  do  not  discover  something  more  satisfac- 
.toryy  than  any  thing  that  has  yet  been  advanced  respecting 
the  origin  of  pitcoal,  we  ought  no  longer  to  waste  our  time 
in  f/easooing  on  this  prodigious  event  in  geology,  but  banish 
all  the  learned  hjrpotheses  that  have  been  started  on  the  subr 

ject, 
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ject,  in  consort  with  those  romances  concerning^  the  oiigin 

of  metallic  veins,  to  which  our  age  has  ^veo  birth. 

Coal  as  much       J  jmye  said,  that  aualx'sis  discovers  in  these  bitumens  cba- 

rcsemblesan  ,  . 

animal  at  a  ve- i^cters,  that  do  not  show  a  greater  amuit}'  to  vegetables 

geiablepro-  .  than  tp  animals.  The  following  )ire  the  factd:  and  I  leave 
it  to  the  learned  to  decide  which  way  the  balance  inclines. 
Ill  smell  not  ) .  Th^  spell  that  coaln  exhale  when  heated  is  aromatic, 
w<>od  b^ut  snccin^^ted,  and  decidedly  resinous :  it  irritates  neither  the 
friendly  to  the  cycs  nor  the  lungs,  like  that  of  wood  or  vegetables  when  bum- 
lungs.  ^^ .    ^^^  ^^jg  resinous  smell  has  even  been  coDudercd  as 

friendly  to  the  diseases  of  the  chest* 
Softens  and  2.  All  coals  soflten,  lose  their  shape*  run,  mould  them- 

by^hea™'^     selves  to  the  shape  of  the  retort,  and  fill  it  with  a  sponj^  or 
puffy  coaly  like  that  common  to  mucous  sabstancesy  reNOii 
indigOy  gluten,  and  animal  qaattprs;  but  opt  like  that  of  aoy 
known  wood  or  plant. 
Yield*  nore  oil      3.  Distillation  obtains  from  it  ^lighter*  more  arooiatici 
an    ammonia^  ^^^  more  Abundant  oil,  than  the  nonresinoiis  woods  used  for 
but  no  vinegar,  fuel;  and  a  great  deal  of  water  and  ammonia,  but  none  of 
that  vinc^r,  which  abounds  in  the  distillation  of  our  veg^ 
tiibles ;  that  enapyrcumatic  acid^  which  renders  their  bum^ 
so  troublesome  and  suffocating;  vinegfir  which  is  formed, 
whenever  oxigen  is  an  integr^t  part  of  an  organic  oxide, 
and  the  absence  of  which  in  the  products  of  coal  would  so- 
thorise  us  in  a  certain  degree  to  doubt,  tliat  oxigen  is  one  <{f 
its  products*. 
Coak  does  not      4.  The  combustion  of  coak  does  not  at  all  rpsembU  that 
^' wo^^*^*'"  of  our  vegetable  charcpals.     It  is  slow  and  difficult  like  dnt 
of  mineral  coals,  because  it  likewise  contains  condensed  ni- 
trogen ;  accordingly  it  requires  ^  condensed  atmosphere  to 
burn  it. 
affords  prussic      5.  Coak  passed  through  potash  always  affords  a  pnisnc 

'         lixivium,  which  vegetable  charcoals  in  general  dp  not. 
cannot  be  set        0,  Animal  charcoal  cannot  be  set  on  fire  by  nitric  add| 
on  fire  by  niiric  ^y^^j^  after  it  is  disa/.oti^cd  by  potash :  neither  can  coak,  wea 
passed  through  this  alkali* 


Pyroligneous  *  J  ^^f  some  time  doubttxi  the  fact,  that  the  pfroligneous  acii 

acid  forms  ace-  really  vinrg.ir ;  but  I  am  now  convinced  of  it,  as  the  salt  I  formed  villi 
tate  of  copper,  ox  de  of  copjier  and  the  acid  of  elm  displayjed  iis  characters  after  thne 

purif.catiows.     It  g<ive  Urge  rhombs^  difiering  in  no  rc$poci  tVom  aceuie 

of  topper. 

A  mixture 
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A  mtxtare  of  nitre  and  coak  burns  with  the  same  difi-  and  mixed 
:alty  as  tntxturea  of  nitre  and  charcoal  of  blood,  white  «f  b^ns  difficul^ 
^gg,  indigo,  &c.  ^Y 

7.  There  are  few  kinds  of  wood,  that  do  not  leave  more  Coal  IctYes 
Miles  than  pitcoal.     Coal  therefore  is  not  clay  impregnated  J^^^^J^ 
irlth  bitumen,  as  some  naturalists  have  thought.  fore  not  day 

I  have  not  yet  found  any  oxide  of  maneanese  in  animal  n»«edwithbi- 
charcoal ;  and  I  have  sought  it  equally  m  vam  in  the  five  ^^  ^^^^  ^^ 
^iuds  of  coal  mentioned  above*  manganese.     . 

8.  Vegetable  ashes  contain  a  great  deal  of  carbonate  of  Ashesofvege* 
lime,  be^de  magnesia,  alumine,  and  silex.  Those  of  the  fr^^^^^^^of  • 
five  coals  I  examined  afforded  me  only  a  great  deal  of  silex,  coal. 

m  little  magnesia,  alumine,  and  sulphate  of  lime,  but  very 
little  carbonate ;  and  in  particular  not  an  atom  of  those  salts, 
vhich  are  habitually  contained  in  pur  vegetable  ashes;  no 
|riioephate,  no  muriate  of  soda,  though  the  mud  of  these  bi- 
tumens is  supposed  to  have  been  formed  with  sea-water. 

10.  All  the  soft  or  liquid  parts  df  animals  contwn  sulphur.  Contains  sul* 
They  cannot  be  dissolved  in  potash,  without  having  the  so-  ^  "'* 
lotion  loaded  with  it.     Wool  cannot  be  dipped  in  a  bath  of 
lithar^  and  lime  without  being  blackened,  in  consequence 
.«f  the  sulpiiuret  of  lead  that  adheres  to  it. 

If  no  pitcoal  be  absolutely  free  from  pyrites,  is  it  not  be-  None  free  from 
oauae  the  Sjulphur  and  iron,  those  two  habitual  elements  of  Py>^^^» 
animal  matters,  have  withdrawn  from  the  organic  substance 
converted  into  bitumen,  to  form  a  separate  combination? 

I  content  myself  with  bringing  together  these  facts,  and 
refrain  from  deducing  any  consequences  from  them,  as  they 
lequire  to  be  compared  with  a  greater  number  of  coals,  that 
it  may  be  known  whether  they  be  as  general  as  I  suppose. 
But  we  now  come  to  other  properties,  which  separate  st'll  Farther  differ 
more  the  analogies  supposed  to  exist  between  pitcoal  and  ye-  ®"<^^* 
getables. 

If,  for  example,  the  carbonaceous  principle  \>e  an  ele-  Charcoal  fee- 
meat  of  their  composition,  in  the  same  manner,  and  in  the  ^^^  combined 
"^  ...  1 1  1       .      'i  ,        in  coal. 

i^ame  sense,  as  it  is  m  our  vegetables  and  animals,  we  shall 

abow,  that  it  is  very  feebly  combined  however,  ver}*  weakly 
enchained  at  least  by  the  hidrogen,  nitrogen,  and  oxigen :  I 
(COuld  almost  venture  to  say  independau;  of  them,  since  it 
may  be  extracted  jEr^m  pitcoal  by  it^eans,  that  certainly  would 

never 
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never  tacceed  with  any  vegetable  or  animal   production  we 
know. 

Co«l  treated  ^^  powdered  coal,  such  as  that  of  Villanuera,  which  tf- 
rith  niuic  fords  68  per  cent  of  coak,  be  heated  in  nitric  acid  of  18^  or 
209 ;  and  thus  in  a  few  moments  it  will  be  deprived  of  the 
property  it  hod  before  of  forming  oiU  oily  gas,  and  amnio- 
nia.  The  coal  thus  prepared,  washed,  and  dried,  and  thft 
exposed  to  a  moderate  heat,  affords  producta  of  a  new  order, 

reduced  to       ^^^  ^^^^  indications  of  those  just  mentioned^  and  is  redacMi 

coak.  to  '66  or  •G?  of  coak. 

Th»  no(  the        All  pitcoals  afford  this  extraordinary  reaolt,  which  is  ob- 

case  even  with  tained  from  no  organic  production  known,  not  even  from  in- 
digo,  though  it  coutaiiis  '7^  or  *73  of  cliarooal,  or  mach  more 
than  many  kinds  of  pitcoal. 

The  same  M        ^^^  carbonaceous  principle,  freed  frooi  the  other  do* 

produced  in  ments  of  the  compound  by  this  method,  haa  all  the  proper* 
ties  of  what  would  be  obtained  by  the  simple  diatillation^  of 
pitcoal ;  for,  if  it  be  treated  with  potash,  it  giv6i  a  prossic 
lixivium  like  coak  itself.     I  proceed  to  the  conaeqoences* 

Hence  the  If  in  these  bitumens  th^  carbonaceous  part  be  thus  feebly 

blacknen  and  enchained  by  tlie  other  elements,  and  conseojoently  approach 

brittJenets  of    T.  .•        u  i  w      i  ^        -.i 

coal.  ID  1^  properties  charcoal  uncombmed,  we  need  not  be  sar* 

prised  either  at  the  blackness  or  fragility  of  pitcoal. 

The  charcoal        1'he  carbonaceous  principle  of  organized  bodies,  freed 

in  coal  retains  ffom  the  fetters  of  combination  by  any  raeana,  and  conse- 

fiorae  hidrogen  ,     ,  ,  ,  .  i    ,       . 

snd  nitrogen,  quently  brought  nearly  to  its  natural  density,  may  not  sepa- 
rate totally  from  the  hidrogen  and  nitrogen,  in  consequence 
of  the  reciprocal  affinity  of  these  three  combustibles ;  as  it 
^own  by  the  habitual  state  of  the  coal  in  onr 'fires,  which 
always  contains  more  or  less  of  them :  but  the  same  cannot 

butnooxigen.be  said  of  the  oxigen.  -  The  condensation  of  the  charcoal, 
carried  to  the  degree  that  makes  it  appear  black,  is  a  state 
decidedly  opposing  the  capacity  of  this  principle  to  adhere 
to  it  as  easily  as  the  others.  This  admitted,  if  the  charcoal 
in  these  bitumens  be  near  its  habitual  density,  we  most  not 
be  surprised,  that,  remaining  still  united  with  the  nitrogen 
and  hidrogen,  it  cannot  be  equally  so  with  the  oxigen.  Oa 
this  principle  neither  is  it  strange  to  find,  that  pitcoal  does 
liot  contain  oxigen  in  a  state  to  concur,  during  its  distilla« 
'  '  tiodj 
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tion,  iQ  the  formation  of  vinegar;  as  it  does,  when  it  is  a 

constituent  part  of  ovir  vep^etbbles. 

But  lastly,  if  nitric  acid  separate  from  these  bitumens  a  ^^^  *J^'***  ^ 

chanoal   united  with  nitro<^en,  such  as  distillation  would  mically  com* 

fiHnish,  it  mu«t  be  acknowledged,  that  coak  exists  free  and  ^'^^f 

condensed  in  their  constitution ;  but  not  in  that  state  of  per«» 

£ect  combination,  or  mutual  interlacemeut,  which  never  fails 

to  efface  the  characters  of  the  elements  of  organized  sub« 

stances,  as  they  reciplrocally  mask  each  other. 

I  have  said  enough  I  believe  to  show,  that  pitcoal,  if  it  Coal  retaipt 

^  .  nothine  of  tl|# 

consist  of  vegetables,  has  retained  nothing  of  the  characters,  f  egetabLe  cb»* 

that  would  approximate  it  rather  to  vegetable  than  animal  '^cter. 
•nbstances.  Vegetables,  animals,  bitumens,  all  have  the 
jsame  elements ;  that  is  nitrogen,  hidrogen,  oxigen,  charcoal, 
sulphur,  &c. :  but  the  combination  of  these  elements  in  pit* 
coal  'certainly  does  not  in  any  respect  resemble  those,  that 
vitality  now  forms  in  the  beings  arising  before  our  eyes* 
Wbere  in  fact  are  the  \'egetables  or  tmimals,  that  contain 
charcoal  simply  deposited  in  their  texture,  as  an  oil  or  resin 
ia  in  a  plant?  Besides,  what  organization  could  admit  with- 
ont  inconvenience  such  a  considerable  excess  of  charcoal  as 
that  we  see  unemployed  in  these  bitumens?  Such  a  profu- 
sion certainly  could  only  be  an  oversight  of  nature. 

We  must  therefore  stop  at  one  or  other  of  the  following  Either  there 
consequences.    Either  nature  was  once  capable  of  producing:  J""*^  '^^^^ .    . 

•^       ,      ^  '  "^  **  been  organ izedi 

beings,  the  organization  of  which  could  admit  so  large  a  beings  differ- 

proportion  of  charcoal;  and  then  the  life,  object,  end,  and  <^"^  '"^"ro  ^^^ 

means  of  existence  of  such  beings,  could  in  no  respect  be 

ddaipared  with  those  that  now  share  the  surface  of  tlie  earth 

with  us ;  and  on  this  supposition  pitcoal  could  only  be  the 

reioains  of  animals  or  vegetables,  which  like  so  many  others 

have  disappeared  from  it  for  ever : 

Or,  if  coal  have  originated  from  organic  productions  si-  or  (heir  ele^ 

TDilar  to  ours,  its  interment  has  not  only  destroyed  all  marks  '^^"*'*  wust 

J  '^  have  been 

pf  organization,  but  has  displaced  their  elements,  to  reframe  ^epara^ed,  an4 
them,  and  fabricate  with  them  those  fossil  masses,  which  IJ^renrUy* 
have  indeed  retained  all  the  combustibility  of  their  nature,  to  form  owU, 
but  in  which  we  discern  no  trace  of  vegetation  or  animaliza* 
tion,  no  indication  of  the  part  they  had  to  perform  on  .th^ 
l|ur£ic£  of  the  earth. 

Oxide 
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Oxide  of  Charcoal. 

Charcoajumxes      Charcoifl  and  oxigen  are  susceptible  of  a  kind  of  union. 

form  an  u^ide.  ^n»cn  does  not  appear  to  mc  to  have  been  noticed.  It 
18  totally  different  from  carbonic  acid,  and  from  gaseous 
oxide  of  carbon,  lliese  always  take  place  between  carbim 
and  oxigen ;  but  the  other  readily  admits  charcoal,  whether 
azotized  or  not ;  such  indeed  as  we  burn.  The  following  vt 
the  facts. 

Coal  tteated         A  hundred  parts  of  coal  of  Vilianaera^  the  coak  of  which 

with  uitnc       amounts  to  68,  are  Increased  by  the  application  of  nitiic 

^ins an  in-      ^^^^  **  ^^^  ^^  '^^^^  ^  ^^^  ^^  ^^^  P*^'     Heuce  it  Tdlows, 
crcaiw.  that,  if  this  acid  destroy  by  oxidation  all  the  pnncipks 

contained  in  this  bitumen  between  68  and  80,  it  lea?es  in 
their  place  first  33,  and  next  20,  of  some  other  pnnciple, 
the  nature  of  which  we  shall  soon  perceive. 

The  coal  of  Beloies  likewise  yields  190  or  191 ;  that  of 

Langreo  the  same ;  and  the  English,  which  leares  64  <^coalc, 

proiiuces  1 16,  which  amount  to  nearly  this  same. 

This  owing  to       That  this  is  not  owing  to  any  thing  merely  imbibed,  or  to 

natSnr"** '    defective  washing  of  the  product,  is  decisively  prored  hy 

the  following  experiment.     Five  drachms  pf  Villanneva  coal 

became  6  by  the  application  of  nitric  acid.  These  6  drachms 

were  thrown  into  boiling  water;  but,  after  they  had  been 

collected  and  dried,  they  returned  precisely  to  the  weight  of 

5  drachma.     Such  a  result  clearly  shows  a  snrchai^,  which, 

bein^  of  50  or  5'-2,  amounts  to  half  the  coal  employed.    It  b 

now  time  to  make  known  its  nature. 

Oxide  of  chr»r-      Hold  ju  the  hand  a  small  retort  containing  one  or  two 

coal,  heauici,    hundred  triains  of  oxided  charcoal,  its  belly  beinc^  at  some 

in  a  retort  ^  j^  »».v 

distance  above  a  chai]ng;dish,  so  us  to  receive  a  gentle  heat, 

and  its  beak  being  kept  under  water,  to  give  vent  to  the  at- 
mospheric air,  which  the  aqueous  vapour  begins  to  expel ; 
Jptonates  ob-    ai»d  the  instant  the  powder  is  agitated  by  a  rapid  movement 
tcufciy.  ^f  ebullition,  move  the  beak  under  an  inverted  jar  filled  witl^ 

water.  This  inoveraent,  .which  raises  up  the  charcoal  brisk- 
ly, is  a  strong  but  obscure  detonation,  which  terminates 
quickly,  and  without  the  least  danger.  At  the  same  times 
»co[iioua  dew  is  produced,  which,  by  its  precipitation  at  its 

exit, 
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l^xit,  iilways  carries  some  powdered  charcoal  out  of  tbe  re- 
tort. 

The  gasses  in  this  experiment  are  such  as  mi^ht  easily  be  jP^volv^  c»r- 
loreseen  :  a  mixture  of  carbonic  acid  and  gaseous  oxiae  of  g^^eous  o^d*! 
carbon,  burning  with  a  blue  flame,  and  not  detonating.     If 
it  be  yellow,  it  is  owing  to  the  charcoal  having  retained  some 
nitric  acid.     This  is  perceived  too  by  its  reddening  with  oxi- 
gen  gus. 

From  the  great  quantity  of  water  formed  during  this  dis-  Much  witcf  - 
iillatioD,  I  was  led  at  first  to  beUeve,  that  the  oxigen  of  the 
nitric  acid,  hidrogen,  and  ch<^x:oal,  might  form  together  a 
sort  of  onion  comparable  to  that  of  a  vegetable  oxide,  which 
fi  higher  temperature  would  occasion  to  be  converted  into 
water,  carbonic  acid,  and  ^gaseous  oxide  of  carbon.  And 
perhaps  it  is  so.  Yet  the  experiment  I  made  immediately 
with  powder  of  fir  charcoal  induced  me,  to  contider  tbe  phe» 
pomena  as  belonging. exclusively  to  charcoal  and  oxigen. 

Let  nitric  acid  of  20^  or  25-^  be  boiled  on  calcined  char*  Woodchaivcal 
coal  of  fir,  elm,  or  other  wood,  reduced  to  powder ;  the  *»;^^  ^^^ 
charcoal,  aiVer  being  washed  and  dried,  will  commonly  have 
fL  surcharge  of  twelve  or  thirteen  per  cent.  If  it  be  heated 
with  the  precautions  already  given,  it  will  detonate  with  agi* 
tation,  and  afford  the  two  gasses  abovementioned,  without 
fmy  mixture  of  nitrous  gas.  Other  experiments  will  be  seed 
presently  to  prove,  that  this  charcoal  is  in  a  state  of  pecu- 
liar combination,  and  not  contaminated  by  remains  of  nitric 
furid. 

I  cannot  fix  with  precision  the  method  of  thus  oxiding  Xlm  more  va** 
vegetable  charcoal,  because  1  have  foutid  it  variable.     But  "^^^®* 
it  IS  not  the  same  with  that  of  pitcoal,  the  state  of  extreme 
division  in  which  it  is  when  deprived  of  hidrogen  by  the  acid 
facilitating  that  union,  so  as  not  to  leave  us  to  grope  our 

Fay- 
Liquid  potash,  even  at  a  boiling  heat,  has  no  action  on  Oxide  of  cliar* 
pitcoal ;  but  if  heated  for  a  moment,  in  a  very  dilute  btute,  coal  soluble  b/ 
/on  its  oxide,  or  that  of  fir  charcoal,  a  coifee  coloured  solu-- 
tion  holding  a  considerable  quantity  is  obtained,  which  is 
not  altered  by  standing,  or  by  the  addition  of  water. 

Ammonia  acts  with  equal  efficacy  on  them.     A  hundred  anil  by  ammo- 
grains  of  oxide  of  charcoal  from  Villaneuva  coal  dissolved  '^^' 

io 
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\tk  it  all  except  15  ^ins,  perhaps  either  because  they  were 
not  oxided,  or  because  the  oxigen  had  accamnlated  in  the 
irest»  to  facilitate  its  solution.  From  this  aolatioQ  aa  acid 
threw  down  a  precipitate,  which  was  black  and  shining  whea 
dry.  It  did  not  melt,  and  exhaled  no  amell  on  bunuag 
coals. 

Oxigeniaed  muriatic  acid  precipitated  it,  wlthoat  acting 

on  the  precipitate* 

The  toltttiba,       This  same  charcoal,  oxided,  dissolved,  and  precipitated, 

^?d^ii^    left  when  burnt  gray  ashes,  a  little  femiginoos,  in  which  I 

alumin^And  found,  silex,  ^lumine,  and  a  little  oxide.      What  sari  of 

^'^*  union  is  there  then  between  charcoals  and  their  ashes?  We 

should  suppose  potash  could  not  dissolve  the  latter.    I  sp- 

ptied  nitric  acid  to  different  sorts  of  charcoal,  to  divest  them 

of  ashes,  and  try  whether  they  would  baru  away  oitirdy; 

but  I  could  not  succeed. 

I  had  intended  to  parsue  the  inquiry  farther,  but  hata 

What  so  t  of  h^^  prevented.    Meantime  it  will  naturally  be  aaked,  what 

combiuaciun  is  combinatton  of  oxigen  and  charcoal  is  this,  that  exdodcs 

neither  nitrogen,  nor  any  of  the  foreign  sobstancea  ft  usually 

contains?  and  a^ain  what  kind  of  union  can  charcoal  form 

with  the  same  principle,  without  losing  any  thing  of  its  dcof 

sity  or  colour,  which  appears  so  little  conforaiable  to  the 

laws  of  combination  ?     I  can  only  say,  I  know  nothing  oa 

the  subject. 

We  know  less      I  would  likewise  ask,  what  is  the  nature  of  the  combina* 

of  charcoal       ^j^^  ^^^^  chaccoal  enters  into  with  hidroiren  and  nitroeeo, 
than  of  carbon.        ,,  i-l-»i  i»  i 

and  other  gasses  which  it  absorbs  and  condenses  in  such 

large  quantity  ?     In  fact  we  are  far  from  being  as  well  ac» 

quainted  with  charcoal,  which  we  see  daily,  aa  with  carboa, 

which  never  comes  uuder  the  coguizance  of  our  senses. 

Dhhidrogenized  coal. 

Coal  Hirestcd  When  we  consider  how  much  the  proportion  of  cook 
of  hidrogcn.  varies  in  pitcoals,  we  shall  find  it  difficult  not  to  believe,  that, 
if  these  bitumens  be  really  derived  from  plants  like  ours,  the 
concentration  of  the  carbonaceous  principle,  which  is  nothing 
but  the  loss  of  hidrogen,  must  have  varied  considerably  ia 
different  countries.     A  coal  that  yields  *77  of  coak  cannot 

coutaia 
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contain  as  mucli  hidrogen  as  anotlier,  that  yields  but  '57 

or  '60. 

*.   This  dirainution  of  hidro^en  has  been  carried  so  far  in 

some  coals,  that  from  a  total  loss  of  hidrogen  they  are  pure 

eharcoaL 

Dut  if  hidro^n  huve  been  capable  of  withdrawing  entire-  Nitrogen  a<)« 
ly  from  certain  coally  masses;  which  will  not  appear  8ur-[J^^l^**°**'* 
prising :  when  we  recollect,  that  the  carbonaceous  principle 
in  them  is  very  near  that  degree  of  condensation  which  does 
not  admit  combination ;  it  is  not  the  same  with  nitrogen. 
This  appears  to  be  the  last  of  the  movable  principles  to 
qnit  it. 

Near  the  monastery  of  Harbas,  in  the  mountainous  defile  Nativt  cotk* 
that  separates  the  Asturias  from  the  province  of  Leon,  there 
is  a  vein  of  coal,  perfectly  resembling  that  of  Qtiiros  in  its 
fi>ruitQd  texture  and  shining  blackness.  In  this  the  carbo« 
naceoiis  principle  is  *939  while  the  hidrogeu  is  absolutely  0. 
In  fact  it  is  a  true  native  coak,  that  bums  without  any  bitu« 
niiunit  or  sulphurous  smell,  and  leaves  *07  of  white  ashes. 

Ify  notwithstanding  all  its  characters  comjbined,  it  can  be  Siill  conlalfls 
topposedy  that  this  was  never  .the  base  of  a  bitumen,  I  '^^og^n* 
would  urge  the  following  experiment.  Let  it  be  heated  with 
potash,  and  prussic  lixivium  will  be  obtained  from  it.  The 
nitrogen,  though  the  sole  remain  of  the  principles  that  have 
disappeared,  here  assists  the  chemist  to  trace  its  origin.  It 
incontestably  indicates,  that  it  has  belonged  to  that  organic 
inatter,  which  the  hand  of  tioje  has  decomposed,  to  redder 
to  pitcoal. 

Jet. 

It  is  said  that  trunks  of  trtres  are  found  in  collectrons.  Trunks  of  trf^ 
#ne  extremity  of  which  is  converted  into  jot,  while  the  otiier  ^^^^Jf>  ***^ 
IB  still  ligneous.     If  it  be  30,  the  analysis  of  ^ucli  specimens 
would  Ife  exrem^^ly  interestinj^. 

There  is  a  great  deal  of  ditl*erence  in  jets.     A  jet  frojn  Jets  differ, 
Almagra  in  JVlurciu  gave  '40  of  charcoal  without  even  soft- 
ening; another,  wrought  into  buttons,  melted  like  a  rei^iji, 
isod  yielded  '52. 

The  following  results  to  a  crrtaiu  point  assimilate  jet  wi^h 
our  vegetables. 

Jiegt 
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I(s  resemblance 
to  vegetables. 


Products. 


Compared 
^ithcoiil. 


Ilidrogcn  not 
necessary  to 
the  oxide  of 
charcoal. 


Illustrates,  tlic 
formation  of 
taniiiu. 
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Heat  it  with  an  acid  at  30^,  immediately  a  tmlliy  effi^r* 
vescence  takes  place.     As  the  solution  advances,  a  deep  TeV 
low  or  annotta  coloured  concretion  forms.     The  ehallitioii 
should  be  <5[>ntitiucd  a  little  while,  to  collect  all  that  can  he 
formed.     This  substance,  which  is  Hoil  wbil^  the  liqtfor  if 
hot,  is  easily  softened  and  separated.     On  hashing  it  is 
boiling  water,  this  acquires  a  yellow  colour,  but  docs  mt 
dissolve  it.     M^heii  dry  it  is  bulky,  bitt^,  and  soluble  ia 
alcohol.     But  what  is  remarkable  t8  \iM   property  of  deCo^^ 
nating  obscurely  with  a  very  moderate  heat  like  oxide  of 
charcoal,  ciiher  in  a  retort,  or  held  o\'er  the  flame  of  a  caiH 
die  on  paper. 

Its  products  ate  wilter,  a  little  oil,  ammonisi,  carbonic 
acid  gas,  gaseous  oxide  of  carbon  bmiing  with  a  blue  flamei 
and  *40  of  a  coal  more  bulky  than  the  original  substance. 

The  liquor  that  remains  after  its  separation  is  of  a  decff 
yellow,  and  very  bitter;  It  yields  crystdllized  oxalic  acid, 
and  benzoic  acid. 

Pitcoal  heated  with  an  acid  of  40^  dissolves  slowly,  doef 
not  afford  any  charcoal,  and  }*ields  the  detonating  substance, 
but  with  more  difficulty,  aud  in  less  jquantity,  than  jet» 
Cannel  coal  comports  itself  like  common  coal,  and  not  like 
jet.  Some  jet  however  does  not  yield  the  detonathig  snb* 
stance  without  an  acid  of  40^,  or  with  as  much  difficulty  as 
pitcoal. 

If  we  consider,  that  the  first  action  of  nitric  acid  on  pit^ 
coal  consists  in  destroying  the  hidrogen,  we  shall  easily  coin 
ceive,  that  this  hidrogen  is  not  necessary  to  the  formation  of 
the  detonating  substance.  The  following  experiment  evi- 
dently- sliows  this."  Oxided  Villanueva  coal  certainly  con- 
tains no  hidrogen  :  yet,  treated  with  an  acid  of  40^,  it  af- 
fords the  detonating  substance  ;  and  since  this  yields  water, 
ammonia,  oil,  &c.,  it  is  evident,  that  the  nitrogen,  the  oxi-^ 
gen  of  the  nitric  acid,  and  the  charcoal  which  the  water  il 
capable  of  furnishing  by  the  concurrence  of  affinities  that 
bring  on  its  decomposition,  establish  themselves  in  a  fixed 
proportion,  to  give  rise  to  this  singular  product.  A  vegeto- 
animal  compound,  an  artiiicial  oxide  of  this  nature,  removes 
the  difhculties  I  at  first  found  in  the  formation  of  tannin 
from  the  simple  presence  oi*  nitric  acid  and  charcoal* 

Acid 
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Acid  of  35^  or  40®,  heated  with  fir  or  elm  charcoal,  at  Nitric  acid  4i#- 
fcrst  giv«8  out  the  gasses,  that  might  be  expected :  but  at  a  *ol^«s  thai^ 
certiun  point  the  gasses  cease  to  be  formed,  and  the  char- 
coal enters  into  solution.  I  liave  very  old  solutions  of  this 
kind,  that  are  not  altered.  Alkalies  precipitate  nothing' 
iVoiD  them,  because  charcoal,  either  oxided  or  in  a  state  of 
simple  division,  is  as  soluble  in  alkalis  as  in  acids.  I  had 
proceeded  thus  far,  when  I  learned  from  the  Chemical  An- 
nals, that  tannin  was  formed  by  the  solution  of  carbonaceous 
sobstances.  I  believe  Crell  is  the  first,  who  announced  the 
tolutlon  of  charcoal  in  nitric  acid. 

A  hundred  grains  of  Villanueva  coal,  treated  with  concen-  ^?^  treated 
trated  sulphuric  acid,  and  perfectly  washed  and  dried,  left  acid. 
1<I4.     Was  this  coal  oxided?     I  find  nothing  mentioned  in 
oiy  notes,  bnt  that  it  burned  without  any  bituminous  smellf 
Ihat  of  sulphur  only  being  noticeable^ 

Turf. 

A  Piece  of  turf  from  Dax  afforded  me  the  following  re-  Turf 
iolts. 

A  hundred  parts  left  40  of  charcoal  without  any  change  yields  *40  of 
of  bulk*      Its  products  were  water,  and  vinegar  mirigled  J^***'*^?^^  "^^ 
with  ammonia,  the  taste  of  which  did  not  differ  from  that  of  ammonia, 
wood :  but  a  yellow  oily  vapour  came  over,  that  became  hard  and  '6  of  a  s©- 
like  suet,  which  does  not  commonly  Occur  in  the  distillation  baceous  oil* 
of  wood.     This  suet  Viras  from  6  to  (>|  per  cent.     I  did  not 
examine  the  passes. 

Potash,  which  has  not  the  least  action  on  pitcoalv  to  my  PoUsh  dl^  * 
«stonishment  perfectly  dissolved  the  turf.  The  solution  is  *"^^^  '"^^' 
cofTee^coloured.  Acids  decompose  it,  throwing  down  a 
brown  flocculent  precipitate,  which  distillation  renders  black, 
shining,  and  fragile.  When  distilled  it  is  converted  into 
charcoal,  without  softening  or  diminishing  in  bulk  ;  yielda 
the  butyraceous  product ;  and  is  reduced  to  *50  of  char^ 
coaL 

Nitric  acid  at  30^  does  not  decompose  turf,  as  it  does  pit-  Kitric  acid 
coal.     Wasiied  and  dried  it  affords  water,  and  the  butyra-  does  not  do- 
<cOU8  matter^  but  no  acid-     It  might  be  supposed,  that  this  *^^"^P^*^  ^' 
•uet  exists  ready  formed  in  turf.     This  deserves  to  be  far- 
ther 
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tlirr  examined,  and  particularly  to  be  compnred  with  tliosf 
plants,  the  bituminization  of  which  is  not  far  adrance<t,  t« 
see  wliat  chaiif;t»«  its  progress  effects  in  their  constitution. 

By  boiling  dis-      Nitric  acid  of  40^,  with   a  twilin^  heat,  dissolves  turf. 

tulTCi  it.  Cry&tallizttble  oxalic  acid  is  obtained  from  it,  and  the  yel- 

low bitter  matter ;  but  no  detonating  proJact,  like  that  at 
jet.     I  know  not  whether  Hatchett*8  tanuim  befioand  in  it. 

Incinerated.  Its  incineration  is  tolerably  slow.     Its  coal  does  not  emit 

the  amtnoniacal  smell  of  azotized  charcoals.  Its  athes  are 
gray,  without  the  least  indication  of  iwline  matter  or  lime. 
Their  lixiviuui  does  not  alter  the  juice  of  the  blue-bottle^ 
Acids  do  not  occasion  the  slightest  effervestcence  with  tbetn. 
They  contain  a  great  deal  of  silcx»  sulphate  of  lim^  and  a 
little  ma<niesia. 


g.ir-    gi  '7.  aTrac 


II. 

Abstract  of  a  Memoir  on  Muriatic  Ethers  read  ai  the  Iwsty* 
tute  February  the  \7th9  I8O79  by  Mr.  Thenar!^. 

Muriatic  ether  .After  having  examined  why  muriatic  ether  has  re- 
known.      *     mained  hitherto  unknown  to  chemists,  though  it  has  beeo 
repeatedly  an  object  of  their  research,  the  author  gives  the 
A  gas  St  the     process  for  obtjiining  it.     As  it  is  htfbitually  in  the  state  of 
perature  ^*™'  ^^^^*  ^^^^  following  apparatus  must  be  employed. 
Arrangrmcftt        \\^i^^  a  retoit,  capable  of  containing  no  more  than  the  mix- 
of  the  appara-  turc  in  its  belly,  e^ual  parts  by  measure  of  highly  conceo' 
tus  ^oT  o  urn-  ^j^^^j  muriatic  at  id  and  alcohol  at  3G^  are  to  be  put,  and 
well  shaken,  to  bring  all  the  particles  of  each  into  contact 
This  done  7  or  8  grains  of  sand  at  most  are  to  be  throwa 
into  the  retort,  to  prevent  the  sudden  ebullitions^  that  might 
otherwise  take  place  in  the  course  of  the  process:   after 
>liich  it  is  to  be  supported  on  the  naked  (ire  of  a  common 
foriiucti  by  a  grate  of  iron  wire,  and  a  Welter*s  tube  adapted 
to  it,  terminating  in  a  thrceuccked  bottle,  the  ca^mcify  of 
which  is  double  that  of  tlic  retort,  and  which  mast  be  half 

•  AnnalcideChiinie,  vol  LXI,  p.  CO  I,  March,  1607:  and  Joamat 

dcrhvV;i]ur,  vol.LXlV,  p.  !L'60. 

filled 
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filled  with  water  at  20®  or  25°  [GG^  or  72^  F-]-  Th«  *^^« 
must  be  immiersed  in  the  water  to  the  depth  of  7  or  8  cent. 
[2f  or  3  in.] ;  a  straitifht  tube  of  safety  must  be  introduced 
into  the  central  tubulure;  and  from  the  third  a  curved  tube  . 
must  proceed,  opening  under  inverted  phials  filled  with  wa- 
ter at  the  same  temperature  in  an  earthen  bowl. 

The  apparatus  being  thus,  arranged,  tfie  retort  is  to  be  Process. 
heated  gradually ;  and  twenty  or  five  and  twenty  minutes 
after  the  fire  is  kindled  bubbles  will  be  seen  to  rise  from  the 
lower  part  of  the  fluid,  particularly  from  the  surface  of  the 
grains  of  sand.     These  bubbles  presently  become  more  nu- 
merous, and  abundance  of  ethereous  gas  is  soon  obtained. 
Add;  alcohol,  and  wdter/^at  the  same  time  pass  over,   bat 
remain  in  the  first  phial.    From  500  gr.  [7722f  grs.]  of  acid.  Proportion  of 
and  an  equal  bulk  of  alcohol,  upward  of  20  litres  [wine  ?*»  o**^**** 
quarts],  or  even  as  fur  as  30,  of  ethereous  gas,  perfectly  pure^ 
nay  be  obtained.     Much  more  will  be  obtained,  if,  as  «ooh 
as  the  extrication  of  gas  begins  to  slacken,  fresh  alcohol  be 
added  to  the  residuum;  that  is,  to  the  strongly  acid  resi- 
duum, which  remains  in  the  retort,  and  will  then  be  about    • 
two  fifths  of  the  bulk  of  the  original  mixture.    I  even  think,  p^oi^^jj-  ^\ii 
that,  if  hot  alcohol  were  occasionally  poured  into  the  retort  more  by  parti- 
through  a  tube  6  or  7  decim.  [24  or  27  in.]  long  reaching  ^^"*°**^' 
to  its  bottom,  the  formation  of  etherized  gas  would  be  still 
more  abundant ;  hr  it  is  obvious,  that  more  alcohol  than 
muriatic  acid  rises  every  instant,  thMs  therefore  we  should 
reestablish  their  original  proportions,  which  are  best  adapted 
to  the  success  of  the  process.     In  all  cases  the  management  Great  auen- 
«f  die  fire  is  of  the  highest  importance  :  if  it  be  too  weak,  J'^^l^i^til!*  ^"^ 
it  will  produce  no  etherized  gas ;  if  it  be  too  strong,  it  will 
produce  but  little.     Neither  will  the  alcohol  be  etherified  in  If  the  acid,  or 
•ny  sensible  degree  by  loading  it  with  muriatic  acid  gas,  or  ^^^'y^*^  ^'^  '^t! 
by  causing  the  alcohol  and  acid  both  to  meet  in  vapour  in  tic  or  no  ether 
a  tube  about  80«^  [174|«  F.].     It  is  only  therefore  by  main-  will  be  formed. 
taiuing  a  due  medium  in  the  application  of  the  fire,  that  we 
<an  aoccecd  <K>mpletely.     The  cause  of  this  is,  that  too 
f^eat  or  too  little  elasticity  in  the  alcohol  and  in  the  muriatic 
sicid  is  injurious  to  their  mutual  action  on  each  other.  Ano-  xh^  ^aterdU* 
ther  precaution  to  be  taken  is,  to  use  the  same  water  for  col-  solves  a  certafh 
Vol.  XVIll— Nov.  1807.  N  lecting  ^"*"^^-      ^ 
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lectiog  the  gat,  and  to  emplof  as  little  as  poaeible.  bectoie 
it  dissolves  a  certain  quantity  of  it* 
Character!  of       Tli^  gas  is  perfectly  colourleae ;  it  has  a  strong  smell  tf 
^^'  ether ;  and  its  taste  is  perceptibly  saccharine.     It  has  m 

action  whatever  on  infusion  of  litmus,  sirup  of  Tioletst  or 
limewater.     Its    specific  gravity,   compared  with  diat  of 
the  air,  is  3-219  at  IS^  [63''  F.]>  &od  75  cent.  [39-4  in.] 
of  atmospheric  pressure.     At  this  pressure  water  disiolfa 
its  own  bulk.     At  the  same  pressore,  but  at  the  temps- 
rature  of  U^  [50^  F.],  the  gas  assumes  the  liqoid  iMr. 
M«tbod  ofob-  A  large  quantity  may  be  procured  in  this  state  by  emplsy- 
talning  the      {pg  i^  appf^ratus  similar  to  that  already  described  ;  oaly  ior 
^vStmt,       >>^^  ^  causing  the  l^st  tube  tp  open  under  a  bottle  fitted 
with  water  it  must  be  made  to  reach  to  the  bottom  of  a  loeg« 
narrow  vessel,  well  dried,  ai^  surrounded  with  ioe,  whidi 
i;su8t  be  renewed  as  it  melts.    The  ethereoos  gas  will  arrive 
alone  in  this,  and  be  completely  ^ndeosed  :  for  as  sooi^  as 
all  the  comjonon  air  is  expelled  from  thi*  vessela,  their  oomma- 
picatipn  with  the  atmosphere  n^ay  be  cut  oA*  without  danger, 
Charaeter*  of       This  e^her  in  the  liquid  state  is  remarkably  limpid.   Liko 
^^<l<i^        the  gas  it  is  colourless,  and  has  no  action  on  litmus  or  sirap 
'  *  pf  violets:  is  very  soluble  in  alcohol,  from  which  it  may  10* 

great  part  bp  separated  by  water :  has  a  very  dedded  smeH, 
and  a  very  distinct  taste  resembling  that  of  sugar,  which  it 
particularly  observable  in  water  saturated  with  it.  Proba- 
bly it  may  thus  be  employed  with  succevs  as  a  mediciiie. 
ppured  on  the  hand  it  suddenly  enters  into  ebullition,  and 
produces  cpnsiderable  cold,  leaving  a  sm^ll  whitish  sediment. 
At  the  temperature  of  5«  [39*2°  F.]  its  weight  is  to  that  of 
water  as  874  to  1000.  Thus,  though  it  is  much  more  vola- 
tile than  sulphuric  ether,  and  of  course  than  alcohol,  it  is 
pot  only  heavier  than  the  first,  but  even  than  the  sec^ond  of 
these.  Finally  it  does  not  congefil  at  a  temperature  of  ^  ^ 
[2Q'2°  below  0  F.]. 

Thus  far  we  see  nothing  in  this  ether  but  agrees  with  the 

phenomena  exhibited  by  other  bodies.     It  is  an  object  of 

curiosity   only  on  account  of  its  novelty,  and  the  fisicility 

with  which  it  is  converted  into  a  gas  or  a  liquid.      But  if  we 

jfk  aiogular       study  it  farther,  it  will  appear  one  of  the  most  singular  and 

^jomjiound.       extraordinary  ponipounds  we  can  form. .  It  doc^  not  redden 

thd 


OH   MURIATIC   ETHER.  179 

the  ftiost  dilute  infusion  of  litmus ;  the  strongest  alkalis  have  No  test  indi- 
Ho  action  on  it ;  the  solution  of  silver  is  not  rendered  in  the  ^^^^q  of  muri- 
least  turbid  by' It:  and  all  .this  whether  it  be  used  in  the  ai'c  acid  in  it, 
gaseous  or  liquid  state,  or  dissolved  in  water.     But  set  it  on  a^Jrea^quan-' 
fire,  and  immediately  such  a  large  quantity  of  muriatic  acid  tity  whea 
is  developed,  that  it  precipitates  a  concentrated  solution  of  ^^    ' 
nitrate  of  silver  in  a  solid  mass,  suffocates  those  who  inhale 
it,  and  is  even  visible  in  the  form  of  vapour  in  the  surround- 
ing  air. 

Is  the  muriatic  acid  formed  in  this  combustion,  as  we  h  the  acid  then 
infgfat  be  tempted  to  suppose?  or  is  it  only  set  at  liberty,  formed,oronly 
which  is  possible  ?    These  questions  Mr.  Thenard  afterward 
endeaxoars  to  solve. 

If  the  muriatic  acid  be  formed  in  the  combustion  of  the  if  the  former, 
iethereous  gas,  the  radical  of  this  acid  must  exist  in  the  gas ;  I'^me  frointh« 
and  it  must  neceiisarilyproceed  from  the  alcohol,  or  from  the  alcohol,  the 
muriatic  acid  decomposed  by  the  alcohol,  or,  which  is  im-  **^*^>  ®'  ^^"* 
probable,  though  not  impossible,  from  both  together.     In  Te>td  of  these 
the  first  case,  on  distilling  a  mixture  of  muriatic  acid  and  Jj"*®  supposi- 
alobhol,  we  should  find  after  the  distillation  all  the  muriatic 
mdd  employed,  beside  what  arises  from  the  combustion  of 
tfa^  gas  fbrmed.   In  the  second  case,  on  the  contrary,  a  large 
quan'Uty  of  acid  ought  to  disappear  in  the  distillation  :  but 
the  whole  of  this  quantity,  and  no  more,  ought  to  reappear 
OD  the  combustion  of  the  acid  formed.     In  the  third  case, 
a  loss  of  acid  should  be  occasioned  by  the  distillation  ;  but 
this  loss  sfsould  be  more  than  compensated  by  the  quantity 
of  acid,  which  is  produced  from  the  combustion  t>f  the  gas 
formed. 

Now  if  the  process  be  performed  with  450*937  gram.  Proof  that  the 
[606v>-722  grs.]  of  muriatic  acid,  of  the  specific  gravity  of  ;'^jJi;^^"\.J^^ 
ird49f  at  temperature  5**  [39"^?  F.],  with  an  equal  bulk  of  alcohol  alone. 
highly  rectified  alcohol,  23  lit.  [quarts]    of  ethereous  gas 
■will  be  formed  at  the  temperature  of  ^21°  [t>8°  F.].  and  pres- 
aare  '745  met.  [29*2  in.],  and  142-288  gram.  [1888738  grs.] 
of  gcid  di4appear.     Consequently  the   tirst  supposition  is 
Iklse,  since  it  is  demonstrated,  that,  if  the  radical  of  the 
muriatic  acid  exist  in  the  ethereous  gas,  it  must  proceed, 
not  from  the  alcohol  solely,  but  either  from  the  muriatic  acid 
alone,  or  from  the  muriatic  acid  and  alcohol. 

N  2  Let 
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It  m'.ght  pro- 
ceed from  the 
acid  alunc  ia 
two  urays. 


If  the  radical 
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Let  us  see  whether  it  can  proceed  irotn  the  muriatic  idd 
alone,  agreeably  to  the  second  supposition.     There  are  two 
ways  in  which  this  may  be  conceived  to  take  place :  eitlkcr 
the  muriatic  acid  may  have  been  decomposed  by  the  ala>< 
hoi,  so  that  its  radical  is  found  in  the  ethereoas  gas  separated 
from    ts  other  principle :  or  the  decomposition  may  have 
taken  place  in  such  a  way,  that  both  the  principles  of  tbe 
muriatic  acid  exist  in  the  ethereous  gas,  n5^t  united  together, 
not  forming  muriatic  acid,  but  combined  with  the  principlei 
of  the  alcohol,  in  the  same  state  in  which  hidrogen,  oxigen, 
carbon,  and  azote,  are  found  iu  vegetable  and  anioial  fob* 
stances. 

Now  if  the  radical  of  the  muriatic  acid  exist  alone^  of 


it. 

may  t\i\i<  be 
reproduced 


The  ga^  de- 
comptjsed  in 
plose  vessels. 


alone  enter  m  without  some  part  of  the  other  principle^,  iu  the  ethereoas 
cann»t  repro-  gas,  we  ought  to  obtain  no  acid,  wh^  we  decompose  this 
duce  'he  acid    j-^  ,jj  ^^  redhot  tube  with  eicclusion  of  air,  or  less  than  dis- 

"whoii  burned    °.  i-v  •  t  j*-  <>r»«ot 

without  access  appeared  m  the  experuuent  that  producea  it.  fiat  if  the 
of  dir  g^B  contain  not  only  the  radical  of  the  muriatic  acid,  but  all 

^^*!\«^^ ^"imo  ^*^  ct^"**^i^ueiit  principles;  gs  the  principles  of  this  add, 
the  whole  whatever  they  are,  have  a  great  tendency  to  combine  toge- 
ther, we  may  presuuie,  that,  on  destr^ing  the  ethereous  gu 
by  fire  without  the  contact  of  air,  we  shall  probably  qbtaio 
the  whole  quantity  of  muriatic  acid,  that  disappeared  in  the 
experiment  in  which  the  j^as  was  format 

It  was  of  the  liighest  importance  therefore,   to  efiect  this 
decomi)Osition  in  close  vess&els.     This  was  accordingly  done 
wir  1  900  i>;ram.  [^2f)  oz.  troj]  of  concentrated  muriatic  acid, 
ai  A  an  equal  b\jlk  of  well  rectified  alcohol.      Between  the 
rft'i'io^  tube  of  glass,  iu  which  the  gas  was  decomposed,  and 
thv  letort  where  it  was  produced,  a  jarge  tubulated  bottle 
wa.^  placed  containing  water  at  15®  or  \6^  [57°  or  5^®  F.], 
to  retain  the  acid,  alcohol,  and  water,  that  might  rise  with 
t]ie  ^as.     The  glass  tube  had  a  communication  also  with 
two  other  bottlt  s,  one  containing  water,  the  other  potash, 
to  absorb  all  the  acid  that  might  reappear  in  the  operation. 
Latitiy  by  means  of  another  tube  the  gasscs  were  collect- 
ed.     That  this  operation   may  be   attended  with  success, 
the    glass   tube  must  be  well   coated,    and  the   fire  cau- 
tiously  managed,    to   prevent   it  from  melting.      Though 
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hedr  50  litres  of  ethereous  gas  must  have  been  produceel  lA 

this  experiment,  and  near  250cram.  of  acid  have  disappeared  ^^^h  ^^"^ 

,     r       '  I         1    1        r   1  1  whole  of  the 

in  ttie  nrstnistance,  yet  the  whole  of  the  acid,  except  4  gram,  acid  repro- 

[6Q  grs.]  reappeared  in  the  red  hot  tube,  and  were  dissolved  ^"ced. 
in  th^  last  two  bottles  of  the  apparatus. 

Thus  of  all  the  suppositions  above  made,  which  are  the  The  elementi 
only  ones  that  can  teasohably  be  formed  considerinc;  tiie  mu-  Sierefore  exist 
Malic   acid  as  a*  compound,  there  is  only  one  admissible;  in  the  gas,  if  it 

which  18,  that  the  elements  of  the  muriatic  acid  exist  in  the»^^*  j°°^" 

pound. 

ethereous  gas  combined  with  those  of  the  alcohol,  in  the  same 
•niaoner  as  the  elements  of  water,  carbonic  acid,  ammonia, 
6iC,f  exist  in  vegetable  and  animal  substances. 

Bat  if  we  suppose  the  muriatib  acid  to  be  a  simple  sub*  Supposition 
Stance,  we  must  necessarily  consider 'the  ethereous  gas  as  jg^gi^ple^^gu^ 
formed  of  muriatic  acid  and  alcohol,  or  as  a  substance  de*  stance. 
rived  from  the  decomposition  of  the  alcohol :  for  perhaps  the 
^Icohol  is  decomposed  when  we^didtill  it  with  muriatic  acid, 
at  least  this  will  ea>ily  be  seen  by  and  by.  The  question  there* 
fore  being  reduced  to  a  choice  between  these  two  hypotheses, 
let  us  endeavour  as  far  as  possible  to  discuss  their  weight. 

The  latter  prciients  us  with  phenomoiva  very  difficult  to  ex-  Difficultici 
plain.  In  fact  we  must  suppose  that  the  alcohol,  or  the  prin-  objoctS^to  it. 
ciple  it  c<>ntains,  acts  on  the  muriatic  acid  with  much  more 
energy  than  the  strongest  alkali ;  since  this  alkali  cannot  take 
th^acid  fron^  it,  and  muriate  of  potash,  as  I  shall  hereafter 
#how,  contains  less  acid  than  the  ethereous  gas.  How  too  can 
we  conceive,  that  nitrate  of  silver,  whicii  takes  the  whole  of 
the  muriatic  acid  fVom  muriate  of  potash,  cannot  take  any 
from  the  ethereous  gas,  which  contains  still  more? 

On  the  other  supposition,  on  the  contrary,  every  thing  is  The  other 

naturally  explained.     We  see  why  the  ethereous  gas  doe^  not  naturally  ac- 

,,,.-.  -  ,.  ,        II     i-      1  .-r       .       counts  for 

redden  the  infusion  of  litmus  ;  why  alkalis  do  not  alfect  it ;  every  thing. 

%vhy  nitrate  of  silver  does  not  produce  a  precipitate  with  it; 
and  why  on  burning  it  so  large  a  quantity  of  muriatic  acid  is 
generated,  that  it  appears  in  the  surrounding  air  in  the  form  of 
vapour:  in  short  every  thing  is  reccncilabic  with  the  pjieno- 
niena  exhibited  by  other  substances. 

Mr.  Thenard  however  is  far  from  absolutely  ad(>pting  one  Yet  it  cannot 
hypothesis  and  rejecting  the  other.     Both  deserve  to  be  inves-  a,  ^bl^olutd^ 

tigated  dcc^iM) 
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tigated,  and  on  this  he  is  at  present  eagerly  engiged,  siact, 
however  it  may  turn  out|  the  results  cannot  iail  to  be  very 
important* 

Note   on   the   Discovety   of  the   Muriatic   Ether;   bjf  Mr. 

Thesard. 

The  marUtic  When  on  the  18th  of  Febroary  last  1  read  to  the  Imtittrte 
kn^rn  ^  "°*  my  paper  on  muriatic  ether>  all  the  mcmberB,  among  wboii 
France^  were  Messrs.  Berthollet,  Chaptal,  DeyeiiXt  Fourcroy,  Guyton, 

Vauquelin,  and  Gay-Lussac,  considered  the  results  it  con- 
tained as  perfectly  novel,  and  were  struck  with  the  cowe 
tod  in  Spain  $  quences,  that  might  be  deduced  from  them.  Mr.  Proosly  who 
is  at  present  in  Parisf  and  before  whom  I  waa  eager  lo  repeat, 
at  his  desire,  the  experiments  I  had  made  with  the  etbereous 
gas,  was  not  \esa  surprised  than  the  French  chemists.    Bat 
last  friday,  that  is  twenty-five  days  after  I  had  read  my  paper, 
but  not  inGer-  u^,  Gay-Lussac,  turning  over  Gehlen^i  Journal,  accidoitoOy 
found  in  a  note,  that  Gehlen  himself  had  made  experimeats 
on  muriatic  ether,  and  recorded  them  in  one  of  the  rolamet 
of  his  Journal  published  in  1804. 
Gehlen  made      *^^  appears,  that  Mr.  Gehlen  made  muriatic  ether  from 
it  ia  different    equal  weights  of  the  fuming  muriate  of  tin  and  alcohol.    He 
^"^ysui        .   iji^^^j^  made  it  in  Basse's  method,  by  a  mixture  of  sessalt, 
concentrated  sulphuric  acid,  and  alcohol ;  from  whiqh  till 
Basse's  time,  and  even  Gchlen's,  sulphuric  ether  only  was 
-supposed  to  be  obtained.     He  did  not  obtain  any  with  muri- 
atic  acid  alone.     Mr.  Gehlen  however  observed  most  of  the 
properties  in  muriatic  ether,  that  I  have  mentioned.    The 
chief  differences  between  us'  are,  that  he  has  not  attempted 
to  investigate  the  source  of  the  muriatic  acid  produced  by 
burning  the  gas,  the  quantity  it  is  capable  of  afibrding,  or  the 

Hk  was  less  in  ^^^o*")^  ^^  ^^^  formation  of  the  ether.     My  process  too  not 
quantity,  and    only  affords  ether  in  larger  quantity  probably  than  any  other, 
less  pure,         j^j  much  purer;  for  the  specific  gravity  of  mine  was  '874,  of 
his  only  '845^  and  in  this  case  the  greater  gravity  is  a  proof 
of  greater  purity.    He  likewise  marks  the  point  of  its  conden- 
sation as  about  10^  of  Reaumur  [54'5^  F]« 

As  from  the  account  of  Mr.  Gehlen  I  could   no  longer 
doubt  but  muriatic  ether  had  been  made  in  Germany,  and  its 

property 
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property  of  yielding  a  large  quantity  of  muriatic  acid   in 

burning  observed ;  and  at  the  same  time  convinced,  that  a 

feet  SO  important  was  altogether  unknown  both  in  France  and 

Spain ;    I  was  desirous  of  satisfying  myself,  whether  the  Kng-  Not  knoim  lA 

Hsh  chemists  were  any  farther  advanced  in  this  respect.     For      "* 

this  purpose  I  addressed  myself  to  Mr.  Riffault,  who  is  trans- 

0 

lating  the  third  edition  of  Thomson's  Chemistry,  a  work  of 

great  erudition,  begun  long  after  Gehlen^s  paper  was  pub* 

lished«     Mr.  Riffault  read  to  mc  every  thing  in  it  concerning 

muriatic  ether.     No  mention  is  made  there  of  Gehlen,  or  of 

tbe  singular  properties  of  the  muriatic  ether.     Hence  I  con* 

nder  myself  authori2ed  to  conclude,  that  the  muriatic  ether 

liras  unknown  in  Englaiid,  as  well  its  in  France  and  Spaing 

And  that,  without  having  Information  of  Gelilpn's  labours,  I 

may  ddm  at  least  the  merit  of  having  made  it  known  here^ 

How  often  has  it  already  happened,  that  a  discovery  has  been  Discoveri€f  o^ 

made  in  one  country  some  years  after  it  had,  been  made  in  ^^^^  ^mg  Ui^ 

another ;  and  this  because  unfortunately  all  learned  men  do  first  remaiaiog 

not  speak  the  same  language,  and  all  the'works  published  in  fJ^jJ^JJ^** 

one  are  far  from  being  translated  into  the  rest. 

In  an  additional  note  Mr.Thenard  says,  that,  ten  days  after 
his  paper  was  read,  Mr.  Doullay,  an  apothecary  of  Paris,  ao-  Mr.BoiuIlaf 
quaintedh]m,thathehad  likewise  formed  muriatic  ether  direct-  |*><>  *•*  ■••w^ 
1y  from  muriatic  acid  and  alcohol,  but  had  not  made  it  public, 
because  he  had  not  yet  completed  his  labours  on  the  subject. 


IH. 

Ah$tract  of  a  Memoir  on  the  Products  thai  result  from  the 
Action  of  Metallie  MuriattSy  oxigcnized  Muriatic  Jctd^  and 
Acetic  Acid,  on  Alcohol :  by  Mr.  Tn  ek  a  ii  D  '. 

JL  N  this  paper  Mr.  Thenard  shows,  that  the  metallic  muri-  Metallic  roiir^ 
jiltes  form  but  a  very  small  quantity  of  ether  with  alcohol :  *5^  *^  ^** 
that  this  ether,  which  at  first  in  found  dissolved  in  a  larger ^v^ialoohoU 
(Quantity  of  alcohol,  may  be  separated  from  it  in  the  state  of 

f  Annalei  do  Chimie,  vol.  LXI.  p.  d08^  March,  1807. 
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gas  by  a  gentle  heat ;  particularly  by  means  of  hot  water, 
wbjch  seizes  oo  the  alcohol,  and  to  a  certain  point  sets  the 
ether  at  liberty :  that  this  cthcreous  gas  has  the  greatest  una*, 
lo^  with  that  which  is  obtained  from  muriatic  acid  ani 
alcohol :  that  both  have  the  same  smell,  taste,  and  solubility 
in  water,  and  burn  in  the  same  manner  with  a  green  flame, 
and  diffusing  vapours  of  muriatic  acid,  though  previous  to 
the  combustion  no  test  can  detect  the  presence  of  any  in  the 
Not  so  volatile  gas:  and  that  they  differ  only  in  this,  that  the  muriatic  ether- 
theac'd^"^"     eous  gas  is  not  condensible  afa  temperature  above  12*5* 

[527**  F.],  while  the  other  is  at  l6-5«  [60**  F.] 
Formed  This  difference  being  but  slight,  Mr.  Thenard  conceive^ 

wholly  from     ^^^^  ^y^^  nature  and  mode  of  formation  of  bdth  are  the  same; 
tno  excess  ot  ^  ' 

acid  inthemu-  and  that  in  the  metallic  muriates  it  is  only  the  excess  of  acid 
tiiito.  ^^^^  ^^^g  ^^  ^l^g  alcohol.     For  this  reason  a  large  quantity  of 

metallic  muriate  is  necessary  to  convert  alcohol  into  ether; 
and  it  is  the  more  easily  effected,  in  proportion  as  the  mafiate 
contains  a  greater  excess  of  acid,  and  is  more  soluble  in  alco- 
hol. Hence  the  process  succeeds  better  with  the  muriate  of 
tin  than  with  any  other.  In  every  case  the  muriate  is  not 
disoxigenized^and  a  portion  of  the  oxide  only  is  found  to  be 
precipitated. 
O'j.Uiiil^J  Considering  afterward  the  action   of  oxigenized  muriatic 

nuriati^  acid  acid  on  alcohol,  he  shows,  that  in  the  mutual  action  of  these 
by  ^aSiol.  two  substances  on  each  other,  which  is  very  powerful,  almost 
all  the  oxigenized  muriatic  acid  is  decomposed :  and  the  re- 
sult is  a  great  deal  of  water ;  a  great  deal  of  muriatic  acid ; 
some  alcohol  not  decomposed ;  a  tolerable  quantity  of  an  oily 
matter  heavier  than  water,  having  a  cool  taste  analogous  to 
that  of  mint,  a  peculiar  smell  differing  from  that  of  ether; 
and  beside  these  a  small  quantity  of  carbonic  acid,  of  a  sub- 
-  .         stance  easily  carbonized^  and  probably  of  acetous  acid,  but  no 

produced.        ether.  Farther,  that  the  oxigenized  muriatic  ether  of  Scheele 
Mistake  of       is  nothing  but  muriatic    ether    properly    so   called,    when 

Scheele  in  this  juqJ^  ^j^),  a  mixture  of  alcohol,  muriatic  acid,  and   black 
jcspect* 

oxide  of  manganese;  of  a  mixture  of  muriatic  and  sulphuric 

ether,  when  made  from  black  oxide  of  manganese,  common 

salt,  alcohol,  and  sulphuric  acid :  that  Pelletier's  is  of  the 

same  nature,  since  he  made  it  of  a  similar  mixture:  and  that 

what 


what  is  said  to  be  nbtained  by  passing  o^igenized  muriatic  acid  Solution  of » 

ns  through  alcohol  is  not hini^but a. solution  of  more  or  less  P^c")*^*"  <>»'  ^ 
*•  ^  ^^  alcohol  mutft. 

of  the  oily  matter  in  alcohol.     The  oil  may  even  be  separated  kon  for  otbar* 
from  the  alcohol  by  the  addition  of  water,  and  the  same  com« 
pound  formed  again  by  dissolving,  tbjs  oil  in  a  given  quantity 
of  alcohol. 

What  is  new  in  this  part  of  Mr.  Thenard's  labours  is  not 
the  formation  of  the  oily  matter,  water,  acetous  acid,  &c.,  by 
the  decomposition  of  oxigeni/ed  muriatic  acid:  for  Schecle, 
in  his  Chemical  Essays,  speaks  of  the  oily  matter;  and  0cr« 
tholiet,  in  the  Memoirs  of  ihc^caderoy  for  17S3,  speaks  not 
only  of  this^  but  of  the  water,  acetous  acid,  &c.,  formed  in 
the  process:  but  it  is  the  having  proved*,  that  oxigeuizeti 
muriatic  acid  cannot  form  ether  with  alcohol,  and  having  ex* 
plained  why  Schecle  and  so  many  other  chemists  did 
obtain  some. 

Finally,  desirous  of  examining  the  formation   of  ^acetic  ^5****  •'***'• 

ether,  Mr.  Thenard  mixed  together  120  gram.  [1853  grs.]  of 

Alcohol  as  highly  rectified  en  possible,  and  as  much  acctie 

acid,  of  an  acidity  determined  by  ihe  quantity  of  potash  the 

acid  requires  to  saturate  it.     Ho  distilled  the  mixture,  cobo» 

bated  it  twelve  times,  and  thus  evidently  decomposed  ail  the 

alcohol  employed,  beside  66*1 6  gram.  [1022  grs.]  of  acetic 

acid,  answering  to  32  gram.  [509  grs.]  of  dry  acid,  br  such  as 

it  exists  in  acetate  of  potash  well  fused.     Yet  about  120  gp» 

[1853  grs.]  only  of  acetic  ether  were  formed;   though  no  gas 

was  evolved^  and,  when  the  process  was  finished,  a  loss  of  T 

gram.  [108  grs.]  only  appeared.     Hence  Mr.  Thenard  is  led 

,  .      r    f  r    t  ...  Water  (ormM 

to  suppose,  that  part  of  the  oxigen  of  the  acetic  acid  com-  iathiiproc^i 

bines  with  part  of  the  hidrogen  of  the  alcohol,  while  the  other 
principles  of  the  acid,  and  those  of  the  alcohol,  unite  to  form 
the  ether.  Otherwise,  if  no  water  were  formed,  we  must  ad- 
mit, in  order  to  account  for  the  appearances,  that  the  best 
rectified  alcohol  containi»  nearly  a  fifth  of  its  weight  of  water, 
wbith  is  scarcely  probable. 

This 

•  Mr.  Berthollot  even  mentioned,  thai  the  oxigenizod  muriatic  acM 
and  alcohol  produced  but  very  little  ether  j  and  we  pcrceire^  that  he  in« 
alined  to  consider  this  small  quantity  oC  ether  as  forei^a  to  the  piutu«t 
action  of  these  two  subsunces. 


m 


Cfaui€lefi  Cn 
•ertic  ether. 
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This  ether  has  an  agneaUe  tmell  of  ether  and  acetic  acM; 
yet  it  reddens  neither  the  iniwon  nor  paper  of  litmus:  and 
it  has  a  peculiar  taste,  not  very  different  froaa  that  of  alcohol. 
Neither  ila  specific  graritj  nor  d^;ree  of  alasticity  was  tc* 
curateljr  ascertained :  but  it  is  lighter  than  water,  and  swims 
on  it,  and  heavier  than  alcohol.     Wator  appears  to  diaolf0 
Buch  more  than  it  does  of  sulphuric  ^ther.     It  bums  with  a 
jellowish  white  flame,  and  produce*  an  acid,  which  is  probably 
the  acetic.     It  docs  not  appwar  to  undergo  any  altaratiMi  bf 
keepings  at  least  it  did  not  in  the  coutm  of  aiji  months. 


IV^ 

Some  Hmts  reipeciwg  tie  proper  Mode  of  tmurhig  Tefikt 
Plant*  to  our  Climate.  By  the  Higki  Horn.  SirJo^ttu 
Banks,  Bart.  K.  B.  P.  IL  S.  ^c\ 

XVESPECTABLE  and  usefukas  eterj  branch  of  the  hort»- 

fb^S^^^toi-  ^^^^^"^^  ^^  certainly  is,  no  one  is  more  interesting  to  the 
4«pbiiiti.  public,  or  more  likely  to  prove  advantageous  to  thoaewhe 
may  be  so  fortunate  as  to  succeed  in  it,  than  that  of  inuring 
plants,  natives  of  wanner  climates,  to  bear  without  coveriog 
the  ungenial  S^ugs,  the  chilly  summers,  and  the  rigorout 
winters^  by  which,  especially  for  some  years  past,  we  have 
been  perpetually  visited. 

Many  attempts  have  been  made-  in  this  line,  and  seveiil 
valuable  shrubs,  that  used  to  be  kept  in  our  stotes,  are  now 
to  be  seen  in  the  open  garden ;  there  is«  however,  some  rea* 
son  to  believe,  that  every  one  of  these  was  orginally  the  na« 
tive  of  a  cold  climate,  though  introduced  to  us  through  the 
medium  of  a  warm  one;  as  th^  gold  tree,  aucuba  Japonica, 
the  moutan,  psonia  frutcscens,  and  several  others  have  been 
in  our  times. 

In  the  case  of  annuals,  however,  it  is  probable  that  much 
has  been  done  by  our  ancc!>tors,  and  something  by  the  pre- 
sent generation;  but  it  must  be  remembered,  that^U  that 
is  required  in  the  case  of  an  annual  is,  to  enable  it  to  ripen 

*  From  the  Transactions  of  ^c  Horticaltural  Society,  Part  I^  p,  31.  • 

its 


Attempts  in 
libit  way  .^ 


Annuals. 


its  fruit  in  a  comparatively  cold  summer,  after  which  wd 
know  that  the  hardest  frost  has  no  power  to  injure  the  seed, 
though  exposed  in  the  opei^  air  to  its  severest  influence ;  but  a 
perennial  has  to  encounter  frosts  with  its  buds  and  annutfl 
shoots,  that  have  sometimes  been  so  severe  with  us,  as  to  rend 
aitunder  the  trunks  of  our  indigenous  forest  trees. 

It  is  probable  that  wheat,  our  principal  food  at  present,  WhotL 
did  not  bring  its  seed  to  perfection  in  this  climate,  till 
hardened  to  it  by  repeated  sowings;  a  few  years  ago  some 
spring  wheat  from  Guzerat  was  sown  with  barley,  in  a  well 
cultivated  field  :  it  rose,earod,  and  blossomed,  with  a  healthy 
appearance,  but  many  ears  were  when  ripe  wholly  without 
corn,  and  few  brought  more  than  three  or  four  grains  to 
perfection. 

In  the  year  1791 »  s6me  seeds  of  zizania  aquatica  were  Watar  oit. 
procured  from  Canada,  and  sown  in  a  pond  at  Spring  Grove, 
near  Hounslow ;  it  grew,  and  produced  strong  plants,  which 
ripened  their  seeds;  those  seeds  vegetated  in  the  succeeding 
spring,  but  the  plants  they  produced  were  weak,  slender,  not 
half  so  tall  as  those  of  the  first  generation,  and  grew  in  the 
shallowest  water  only ;  the  seeds  of  these  plants  produced 
others  the  next  year  sensibly  stronger  than  their  parents  of 
the  second  year. 

In  this  manner  the  plants  proceeded,  springing  up  every  Gradually  ^ 
year  from  the  seeds  of  the  preceding  one,  every  one  becom-  cli«**«<*» 
ilig  visibly  stronger  and  larger,  and  rising  from  deeper  parts 
of  the  pond,  till  the  last  year,  1 804,  when  several  of  the 
plants  were  six  feet  in  height,  and  the  whole  pond  was  in 
every  part  covered  with  them  as  thick  as  wheat  grows  on  a 
well  managed  field. 

Here  wc  have  an  experiment  which  proves,  that  an. annual  till  petfeeti/ 
plant,  scarce  able  to  endure  the  ungenial  summer  of  England,  ^»8<w"*^  J 
has  become,  in  fourteen  generations,  as  strong  and  as  vigo- 
rous as  our  indigenous  plants  are,  and  as  perfect  in  all  its 
parts  as  in  its  native  climate. 

Some  of  our  most  common  flowering  shrubs  have  been  long  Bay  tr«e. 
introduced  into  the  gardens;  the  bay  tree  has  been  cultivated 
more  than  two  centuries ;  it  is  mentioned  by  Tuss^r,  to  the 

•list 


J88  HlKTS   ON    ACCLIMATIKO    TS9DEE   PLAVTS. 

lUt  of  garden  plants  inserted  in  hit  book,  called  500  points  of 

good  Husbandry,  primed  in  1 573* 
Laurd*  The   laurel  wus  introfiuccd  by  Master  C(»lc,  a  merchant 

living  At  liampstca^,  some  years  before  l629,  when  Parkinson 

pul^iiftfaed  Ilk  i^aradisuft  Terrc^tris,  and  at  thai  time  we  had  in 
Ofanj^e,  myr-  our  gardens,  ordtigesi  myrtles  of  three  sorts^  laurustinus,  cy* 
lie,  (Sec,  press,  pbiilyrea,  alaternus,  arbuius;    a  cactus*  brought  from 

Passion  Aowcr  Bermudas,  and  tliL>  passion  flower,  which  last  had  flowered 
fetnarkable  here,  and  showed  a  remarkable^  particularity,  by  rising  from 
'^        ^^  ^'    the  ground  near  a  month  sooner  if  a  seedling  plant,  than  if  it 

grew  from  roots  braught  from  Virginia, 

All ttUl  tender.      '^^^  ^^^^®  ^^^  ^^  that  time  rather  tender  plants ;  Master 
Cole  cast  a  blanket  over  the  top  of  his  laurel,  in  frosty  wea- 
ther, to  protect  it,  but   though   nearly  two  centuries  har^ 
since  elapsed  not  one  of  them  will  yet  bear  with  certainty 
eur  winter  frosts* 
If      not  been      T^^ough  some  of  these  shjubs  ripen  their  seeds  in  this  cli- 
propagated  by  mate,  it  never  has  been,  I  believe,  the  custom  of  gardeners  to 
Snglish  seed.   ^^^^  them ;  some  are  propagated  by  suckers  and  cuttings,  and 
others  by  imported  seeds;  consequently  the  very  identical 
laurel  introduced  by  Master  Cole,  and  some  others  of  the 
plants  enumerated  by  Parkinson,  are  now  actually  growing  in 
our  gardens;  no  wonder  then,  that  these  original  shrubs  have 
not  become  hardier,  though  probably  they  would  have  done 
so,   had  tliey  pas^ted  through  several  gdieVations   by  being 
raised  fiom  British  secds< . 
P\zt\U  prop2«        ^'  '^  '^^^  ^^^'^  worthy  a  trial, 'as  we  find  that  plants  raised 
gated  by  cut-    from  suckers  or  cuttings  do  not  grow  hardier  by  time,  and  ai 
do  not  grow      ^^^  experunent  on  zizania  points  out  the  road,  to  sow  tlie 
bardy.    Seed    gceds  of  these  and  such  tender  shrubs  as  occasionally  ripen 
should  be        them  in  this  climate.     Fourteen  generations,  in  the  case  of  the 
ttM,-  siisania,  produced  a  complete  habit  of  succeeding  in  this  cli- 

matCf  but  a  considerable  improvement  in  hardiness  was  evi- 
dent much  earlier. 

In  plants  that  require  some  years  to  arrive  at  pubertVi 
fourteen  generations  is  more  than  any  man  can  hope  to  sur- 
vive; but  a  much  less  number  will  in  many  cases  be  sufficient, 
and  in  all,  though  a  complete  habit  of  liardiiiood  is  not  at- 
tained; a  great  progress  may  be  made  towards  it  in  a  much 

less 
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Jess  time;  fvcn  one  generation  may  work  a  change  Qf  no 
«inal]  iinporUnce,  if  we  c«ulcl  make  the  myrtle  bear  the  clj- 
jnate  of  Middicsex,  as  well  as  it  does  that  of  Devonshire,  oc 
exempt  our  laurel  hedges  from  the  danger  of  being  cut  dowq 
by  bevere  fri^sts,  it  would  be  an  acquisition  o(  no  sm^ll  conse- 
quence to  the  pleasure  of  the  gefHleniaUy  as  well  as  to  (be 
profit  of  the  g^dener.  > 

Old  as  1  am,  1  certainly  intend  this  year  to  commence  ex**  Myrtle  and 
|ieriioeats  on  the  myrtle  and  the  laurel:  I  trust,  therefore*  it  laurel  begu%. 
will  D0(  be  thought  presumptuous  in  me  to  invite  tlu>se  of  ray 
iiretbrea  of  this  most  useful  Society,  who  are  younger  than  I  * 

•am,  and  who  of  course  will  see  the  effect  of  more  generations 
than  I  shall  Ho,  to  take  measures  for  bringing  to  the  test  of  ex- 
periment the  theory  I  have  ventured  to  bring  forward^  I  hope 
not  without  some  prospect  of  success. 

The  settlement  lately  made  at  New  Holland  gives  a  large  New  Hdlind 
«cope  to  these  experiments;  many  plants  have  been  brought  p[^J|*^™^ 
thence    which    endure    our   climate  with   very  little  pro- 
tection,  and  some  of  these  arrive  at  puberty  at  an  early  pe- 
riod; we  have  already  three   from  the  south  point  of   Van 
Dieraen's  Island,  where  the  climate  cannot  be  wholly  without 
frost ;   mimosa  verticillata,   eucalyptus  hirsuta  and  obliqua. 
The  first   of  these  appears  to  have  produced  flowers  within 
eight  years  of  its  lirst  introduction,    but  as  a  settlement  is 
now  made  very  near  the  spot  where  the  seeds  of  these  shrubs 
were  collected,  wc  may  reasonably  hope  to  receive  farther 
supplies,  and,  among  them,  the  ^vinterana  uroroatica,  an  in* 
habitant  of  the  inhospitable  shore  of  Terra  del  Fuego,  which 
Mr.  Brown  has  discovered  on  the  south  part  of  Van  Diemen's 
Island  also. 


V. 

Observations  on  the  Method  of  producing  new  mid  early  FruiiSm 

By  Thomas  Andrew  Knight,  Esq:  F.R.S.  Sfc*  ^ 

J-^  ATURE  has  given  to  man  the  means  of  acquiring  those  Gifts  of  natuf 
t'hings  which  constitute  the  comforts  and  luxuries  of  civilized  ^  maa,^^°^* 

*  Transaciions  of  the  Horticultural  Society,  Part  Ij  p.  SO. 

life 


Hfe,  though  not  the  things  themselTCs;  it  has 'placed  the 

raw  material  within  his  reach ;  but  baa  left  the  preparatioa 

and  improvement  of  it  to  bis  own  skill  and  industiy.     Rvcry 

*plant  and  animal,  adapted  to  his  serviee^  b  made  aoaceptible 

of  endless  chauges,  and,  as  far  as  relates  to  hie  vse^  of  almost 

endless  improvement.     Variatkni  is  the  coastast  attendant 

on  cultivation,  both  in  the  animal  and  fegetable  worid ;  and 

in  each  the  ofispring  are  constantly  seen»  in  a  greater  or  less 

degree,  to  inherit  the  character  of  the  parents  from  which 

they  spring. 

Troits  best  in       No  experienced  gardener  can  be  fignomnt,  that  every  spo- 

5tSatlon,*tld  ^^  ®^  ^**  acquires  its  greatest  sUte  of  perlectioii  in  same 

aianagement.   peculiar  soils  and  situations^  and  under  some  similar  mode 

of  culture :  the  selection  of  a  proper  soil  and  sitaatton  most 

therefore  be  the  first  object  of  the  improrer*s  pursuit;  and 

nothing  should  be  neglected  which  can  add  to  the  size,  or 

improre  the  flaroup  of  the  fi*uit  from  which  it  is  intended  to 

Aencenewra-  propagate.     Ihxe  attention  to  these  points  will  in  almost  all 

cases  be  found  to  comprehend  all  that  is  necessary  to  insure 

the  introduction  of  new  varieties  of  fruit,  of  equal  merit  with 

those  from  which  they  sp-iug ;  but  the  improver,  who  has  to 

adapt  his  productions  to  the  cold  and  unsteady  climate  of 

Hardiness  and  Britain,  has  still  many  difficulties  to  contend  w^th  ;  he  bts 

desirable!"*"^  to  combine  hardiness,  energy  of  character,  and  emrly  matn- 
rity,  with  the  improvements  of  high  cultivation.  Nature  has, 
however,  in  some  measure^  pointed  out  the  path  he  is  to  parr 
sue;  and,  if  it  be  followed  with  patience  and  industry,  no 
obstacles  will  be  found,  which  may  not  be  either  removed, 
or  passed  over. 
Plants  carried  If  two  plants  of  the  vine,  or  other  tree,  of  similar  habits, 
to  a  hot  or  cold  ^j.  ^^^^  if  obtained  from  cuttiuKs  of  the  same  tree,  were 

citmate  and  ,  ^  .  ^ 

brought  back,  placed  to  vegetate,  during  several  successive  seasons,  in  very 

different  climates  ;  if  the  oue  were  planted  on  the  banks  of 
the  Rhine,  and  the  other  on  those  of  the  Nile,  each  would 
adapt  its  habits  to  the  climate  in  which  it  was  placed ;  aod 
if  both  were  subsequeptly  brought,  in  early  spring,  into  a 
climate  similar  to  that  of  Italy,  the  plant  which  had  adapted 
its^iabits  to  a  cold  climate  would  instantly  vegetate,  whilst 
the  other  would  remain  perfectly  torpid.  Precisely  the  same 
Hothouses,      thing  occurs  in  the  hothouses  of  this  country,  where  a  plant 

accustomed 
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mccnstomed  to  the  temperatyre  of  the  open  air  will  vegetate 
stroogly  in  December*  vbilct  another  plaot  of  the  samespe* 
jdes,  and  sprung  iyom  a  cutting  of  the  same  original  stocky 
bat  habituated  to  the  temperature  of  a  stove,  lemains  appa>4 


nsntiy  lifeless.     It  appears,  therefore,  that  the  powers  of  Plj^ntf  ^kms 
Tegfltable  Hie,  m  plants  habitaated  to  cold  climates,  are 


more  easily  brought  into'  action  than  in  those  of  hot  cUr 
males ;  or,  in  other  words^  that  the  plaints  of  cold  climates 
are  most  excitable :  and  as  every  qu^ity  in  plants  becomes 
hereditary,  when  the  causes  whioli  first  gave  existence  to 
those  qualiUes  continue  to  operate;  it  follows  that  their  seed- 
ling ofispring  have  a  constant  tendency  to  adapt  their  habits 
to  any  climate  in  which  art  or  accident  pHces  them. 

But  the  influence  of  climate  on  the  habits  of  plants,  will  ^^^  theifgr»« 
depend  less  on  the  aggregate  quantity  of  heat  in  each  cli*  of  heat'^butUv 
|nate>  than  on  the. distribution  of  it  in  the  ditierent  seasons  di»tributioa 
pf  the  year.    The  aggregate  temperature  of  England,  and  ^elsoD,  th^ 
jof  those  parts  of  the  Russian  empire,  that  are  under  the  chief  point,  - 
suae  parallels  of  latitude,  probably  does  not  differ  very  con-  a^^y^ 
eiderably;  but,  in  the  latter,  the  summers  are  extremely 
hot^  and  the  winters  intensely  cold ;  and  the  changes  of 
temperature  between  the  different  seasons  are  sudden  and 
violent.     In  the  spring,  great  degrees  of  heat  suddenly  ope* 
rate  on  plants  which  have  been  long  exposed  to  intense  cold, 
and  in  which  excitability  has  accumulated  during  a  long  pe- 
riod of  almost  total  inaction ;  and  the  prog^ress  of  vegetation 
is  in  consequence  extremely  rapid.     In  the  climate  of  Eng^ 
land,  the  spring,  on  the  contrary,  advances  with  slow  and 
irregular  steps,  and  only  very  moderate  and  slowly-increasing 
degrees  of  heat  act  on  plants  in  which  the  powers  of  life 
have  scarcely  in  any  period  of  the  preceding  winter  been  to*  %         ' 

tally  inactive.  The  crab  is  a  native  of  botli  countries,  and 
has  adapted  alike  its  habits  to  both ;  the  Siberian  variety  in-  Siberian  ciaK 
troduced  into  the  climate  of  England  retains  it^  habits,  ex- 
pands Its  leaves,  and  blossoms  on  the  first  approach  of  spring, 
and  vegetates  strongly  in  the  same  temperature  in  which  ^e 
i;ative  crab  scarcely  shows  signs  of  life ;  and  its  fruit  acquires 
p  degree  of  maturity,  even  in  the  early  part  of  au  uniavoura* 
bic  season,  which  our  native  crab  is  rately  or  never  seen  to 
attain. 

Similar 
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Annuals,  Similar  causes  ave  productife  of  similar  effects  on  the 

habits  of  culti^^ated  annual  plants ;  but  these  appear  most 
readily  to  acquire  habits  of  maturity^in  wai-m  climates  ;  for 
it  is  in  the  power  of  the  cultivator  to  coftittift  bis  seeds  to  the 

8«y3s  from  &   earth  at  any  season ;  and  the  progress  of  rhe  plants  tovviirds 

warm  climaic  maturity  will  be  most  rapid^  where  tbe'diamtoftnd  noil  are 
ripen  earliest  •  ^^  i      »     i  »         • 

most  warm.     Thus  the  barley  grown  oo  sandy  soils,  in  the 

^  warmest  parts  of  England,  is  al#ays  -f&amd'  by*  the  Scotch 

farmer,  when  introduced  into  his  country,  to  rff>en  on  his 
6o1d  hills  earlier  than  bitf  crops  of  the  same  kifid  do,  when 
he  uses  the  seeds  of  plants;  which  h^Te  passed 'throng^b  sere- 
ral  successive  genei^tions  in  his  colder  clfmate  ;  end  in  my 
own  experience,  I  have  found  that  the  crops  of  wheat  on 
some  very  high  and  cold  ground,  which  I  cultivate,  ripen 
much  earlier  when  I  obtain  rpy  seed-corn  from  a  very  warm 
district  and  gravelly  soil,'  which  lies  a  few  miles  distant,  tbaa 
when  I  employ  the  seeds  of  the  vicinity. 

Exculent  The  value,  to  the  gardener,  of  'an  early  crop,  bas  attract^ 

pfuM,  ^  l^lg  attention  to  the  propagation  and  culture  of  tbe  esi^ 

liest  varieties  of  many  species  of  our  esculent  plants;  but  in 
the  improvement  of  these  he  is  more  often  indebted  to  acci- 
dent th^n  to  any  plan  of  systematic  culture;  and  contents 
himself  with  merely  selecting  ai>d  propagating  from  the 
plant  of  the  earliest  habits,  which  uccideuL  tbrowa  io  his 
way  ;  without  inquiring  from  what  causes  those  habits  bate 
arisen :  and  few  efibrts  have  been  made  to  bring  into  exist- 
ence better  varieties  of  those  fruits  which  are  not  generally 
propagated  from  seeds,  and  which,  when  so  propagated, 
of  necessity  exercise,  during  many  years,  tbe  patience  of 
the  cultivator,  before  he  can  hope  to  see  the  fruits  of  his  la- 
bour. 

Attempts  to         The  attempts  which  I  have  made  to  produce  early  varie- 

tltttes  Tf^^  *'*'  ""^  ^'"^^  ^^^*  ^  believe,  all  that  have  yet  been  made ;  and 
fruiu  ^  though  the  result  of  them  is  by  no  means  sufficiently  deci- 

five  to  prove  the  truth  of  the  hypothesis  I  am  endeavour- 
ing to  establish,  or  the  eligibility  of  the  practice   I  have 
adopted,  it  is  amply  sufficient  to  encourage  future  experi- 
ment. 
Api^les.  The  first  species  of  frnit>  which  was  subjected  to  experi- 

ment by  me,  was  (he  ap^.le ;  some  young  trees  of  tbQse  V9- 

rietiet 
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rlcties  of  this  fruit,  from  which  I  wished  to  propa^i^ate,  were 
tnined  to  a  south  wall,  till  tliey  produced  hudti  wiiich  con* 
tanued  blossouis.  Their  branches  were  then,  iu  the  suc- 
ceeding wiuter,  detached  from  the  walU  and  removed  to  as 
great  a  distance  from  it  as  the  pliability  of  their  stems  would 
pennit ;  and  in  this  situation  they  remained  till  their  blos- 
•oms  were  so  far  advanced  iu  the  succeeding  spring,  as  to 
be  in  some  danger  of  injury  from  frost.  The  branches  were 
then  trained  to  tlie  wall,  where  every  blossom  I  suffered  to 
remain^  soon  expanded,  and  produced  fruit.  This  attained 
ia  «  few  mouths  the  most  perfect  state  of  maturity  ;  and  the 
seeds  aifordcd  plants,  which  have  ripened  the  fruit  very  con*- 
fiderftbly  earlier  than  other  trees,  which  I  raised  at  the  same 
time,  from  seeds  of  t!*.*  same  fruit,  which  had  grown  in  the 
orchard.  In  this  experiment  the  fecundation  of  the  bios-  Fruit  fecun- 
•OfDS,  of  each  variety,  was  produced  by  the  farina  of  ano- ?*'"*  ^^' |?*"*^ 
ther  kind;  from  tvhich  process,  I  thiuk,  I  obtained,  in  this,  tree. 
and  many  similar  experiments,  an  increased  vigour  and  lax- 
uriance  of  growth ;  but  I  have  no  reasons  whatever  to  think 
that  plants  thus  generated  ripen  their  fruit  earlier  than  others 
which  are  obtained  by  the  common  methods  of  culture.  I 
must  therefore  attribute  the  early  maturity  of  those  I  have 
described  to  the  other  peculiar  circumstances  under  which 
^e  fruit  and  seeds  ripened,  from  which  tliey  sprang. 

-I  obtained,  by  the  same  mode  of  culture,  many  new  va-  Siberiari  crab 
rieties,  which  are  the  offspring  of  the  Siberian  crab  and  the  p"e  co ".bui^ 
richest  of  our  apples,  with  the  intention  of  affording  fruits  *"  produce  ci- 
ior  the  press,  which  might  ripen  well  in  cold  and  exposed 
ptnations.     The  plants,  thus  produce<1,  seem  perfectly  well 
calculated,  in  eveiy  respect,  to  answer  the  object  of  the  ex- 
periment, and  possess  an  extraordinary  hardness  and  luxu- 
rianee  of  grbwth..  The  annual  shoots  of  some  of  them,  from 
ncnrly  grafted  trees  in  my  nursery,  the  soil  of  which  is  by 
no  means  rich,  exceeded  six  feet  and  a  half  in  height,  in 
the  last  season ;  and  their  blossoms  seem  capable  of  bearing 
extremely  unfavourable  weather  without  injury.     In  all  th^ 
preceding  experiments  some  of  the  new  \'arieties  inherited 
the  chamcter  of  the  male,  and  others  of  the  female,  parent 
in  the  greatest  degree;  and  of  some  varieties  of  fruit  (parti-  Variety  of  the 
colarly  the  golden  pippin)  I  obtaijied  a  better  copy,  by  in-  goi^c'^  pipp'm. 
Vol.  XVIU— Not.  1807.  O  troducing 
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troducin|r  the  farina  iDto  the  blosaom  of  another  a|ip1e,  ihtn 
by  sowing  their  own  seedn ;  I  sent  a  new  variety  (the  Dnnni- 
ton  pippin)  which  was  thus  obtained  from  the  fkrioa  of  tbe 
'  golden  pippin,  to  the  Horticultural  Society,  hut  year,  but 
those  specimens  afforded  but  a  rery  uixikvourmble  aample  of 
it;  ibr  the  season,  and  the  situation  in  which  the  fruit 
ripened,  were  ver\'  cold,  and  almost  every  feaf  of  the  treei 
had  been  eaten  off  by  insects.  In  a  favoomble  leaaon  and 
situation  it  will,  I  beheve,  be  found  little*  if  at  alU  inferiolr 
to  the  golden  pippin,  when  first  taken  from  the  tree;  but  it 
it  a  good  deal  earlier,  and  probably  cannot  be  jprcaerred  so 
long. 
Crape.  I  proceed  to  experiments  on  the  grape ;  which,  though 

less  successful  than  those  on  the  app>.s  in  the  prodartkto  of 
good  varieties,  are  not  less  favourable  to  the  preceding  cod^ 
Vinery  with-   elusions.     A  vinery  in  which  no  fires  are  made  daring  the 
out  fires.  winter,  affords  to  the  vine  a  climate  similar  to  that  which  the 

southern  parts  of  Siberia  afford  to  the  apple,  or  crab  tree : 
in  it  a  similarly  extensive  variation  of  temperature  takes 
place,  and  the  sudden  transition  from  gpreat  comparative  cold 
to  excessive, heat  is  productive  of  the  same  rajnd  progress  is 
the  growth  of  the  plants,  and  advancement  of  the  ihiit  ts 
Bhck  clutter    *naturit}'.     My  first  attempt  was  to  combine  tbe  hardincM 
united  with  the  of  the  blossom  of  the  black  cluster,  or  Bai^ndy  grape, 
cweeiwater,     ^-^j^  ^|^  ^^^^^  y^^^^  ^^^  ^^y^  maturity  of  tlie  true  sweet- 
water*.     The  seedling  plants  produced  fruit  in  my  vinciy 
at  three  or  four  months  old,  and  the  fruit  of  some  of  them 
was  very  early  ;  but  the  bunches  were  short,  and  ill  formed, 
and  the  berries  much  smaller  than  those  of  the  sweetwater* 
and  the  blossoms  did  not  set  by  any  means  so  well  as  I  had 
hoped, 
and  with  the        Substituting  the  white  chasselas  for  the  sweetwater,  1  oh- 
chasselat.  •      xsaned  several  varietien,  whose  blossoms  appear  perfiectU 
hardy,  and  capable  of  setting  well  in  the  open  air;  and  the 
fruit  of  some  of  them  is  ripening  a  good  deal  earlier  in  the 
present  year  than  that  of  either  of  the  parent  plants.    The 
berries,  however,  are  smuller  than  those  of  the  chasselas^ 
and  with  less  tender  and  delicate  skins :  and,  though  not 

*  T)its  grai>e  is  oAcH  confounded  by  gardeners,  both  with  the  white 

chasiclxs  and  white  muscadine. 

without 
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Without  cotisiHerable  merits  for  the  desert,  they  are  gene* 
rally  best  calculated  for  the  press:  for  the  latter  purpose,  ^oo**  ftw  wini^ 
in  a  cold  climate,  T  am  confident  that  one  or  two  of  them  n,ate. 
t>ossess  Very  p^eat  excellence.  I  sent  a  bunch  of  one  •>f 
those  varieties  to  the  Horticultural  Society,  in  the  last  au- 
tumn, and  I  propose  to  send  two  or  three  others  in  the  pre- 
•ffnt  vear. 

I  have  subsequently  obtained  plants  from  the  white  chas- 
tolas  and  sweetwater,  the  appearance  of  which  is  much  more 
promising ;  and  the  earliest  variety  of  the  grape  I  have  ever  Y**^  ^''^  ^* 
yet  seen,  sprang  from  a  seed  of  the  sweetwater,  and  the 
tarina  6f  the  red  froutignac.     This  is  also  a  very  fine  grape, 
i-eseinbling  the  frbntignac  in  colour  and  form  of  the  bunch  ; 
but  I  fear  its  blossoms  will  prove  too  tender  to  succeed  in         * 
the  open  air  in  this  country  ;  a  single  bunch,  consisting  of  a 
few  berries,  is,  however,  all  that  has  yet  existed  of  this  kind. 
Tlie  present  season  also  affords  me  two  new  varieties  of  the  Vine  with 
Vine,  with  strip^  fruit,  and  variegated  autumnal  leaves,  pro-  ^*"P**  ?^*'^ 
doced  by  the  white  ehasselas  and  the  farina  of  the  Alep[K>  leaves. 
inne :  one  of  these  has  ripened  extremely  early,  and  is,  I 
think,  a  good  grap^.     When  perfectly  ripe,  I  propose  send- 
ing a  banch  of  it  for  the  inspection  of  the  HorticultuAl 
Societv; 

■ 

In  all  attempid  to  obtain  new  varieties  of  fruit,  the  propa-  * 

gator  is  at  a  loss  to  know  what  kinds  are  best  calculated  to 
answer  his  purpose  ;  and  therefore,  I  have  mentioned  those 
-varieties  of  the  grape,  from  which  I  have  propagated  with 
tlie  best  prospect  of  success.    My  experiments  are,  however.  Experiments 
•tin  in  their  infancy;  and  I  do  not  possess  the  means  of y«t "^ ^l^*^ »*• 
making  them  on  so  lar£:e  a  scale,  or  in  so  perfect  a  manner  as 
I  wish :  nevertheless,  the  facts  of  which  I  am  in  possession, 
leave  no  grounds  of  doubt  io  my  mind,  that  varieties  of  the  Better  TArietkt 
grape,  capable  of  rij^ening  perfectly  in  our  climate,  when  ™«y  no  doobt 
trained  to  a  south  wall,  and  of  other  fruits,  bette>  calculated      F"^****^. 
for  our  cl'raate  than  those  we  now  cultivate,  may  readily  be 
obtained ;  but  whether  the  mode  of  culture  I  have  adopted 
And  recommended  be  the  most  eligible,  must  be  decided  hf 
future  and  more  extensive  practice. 

1  have  made  experiments  similar  to  jthe  preceding,  on  the  p^^ 
peach ;  but  I  can  say  no  more  of  the  result  of  them,  than 

0  2  th¥t 
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that  the  plants  possess  the  most  perfect  degree  of  health  and 
luxuriaace  of  growth,  aad  that  their  leaver  atTord  satisfac- 
tory evidence  of  the  good  quality  of  the  future  fruit.  I  am 
igqorant  of  the  age  at  which  plants  of  this  species  become 
M«y  be  e^ipable  of  producing  blossoms ;  but  the  rapid  changes  ia 

b»r  *t V  or  4   *be  character  of  the  leaves  and  g^wth  of  my  plants,  wbidi 
yeaii  old.         are  now  in  their  third  year,  induce  me  to  belie%'e,  that  they 
^ill  be  capable  of  producing  fruit  at  three  or  four  yeanr 
old. 

I  shall  finish  my  paper  with  stating  a  few  conclusioos. 
which  I  have  been  able  to  draw  in  the  course  of  many  yews 
close  attention  to  the  subject  on  which  I  write. 
Bnt  mode  of       New  varieties  of  every  species  of  fruit  will  generally  be 
obiaming  new  1,^^^^^  obtained  by  introducing  the  farina  of  one  vaiiety  of 
fruit  into  the  blossom  of  another,  than  by  propagating  from 
any  single  kind.  When  an  expenment  of  this  kind  is  made, 
between  varieties  of  different  sise  and  cbanicter,  the  fimna 
of  the  smaller  kiud  should  be  introduced  into  the  blossoms 
of  the  larger ;  for,  under  these  circumstances,  I  have  gene« 
rally  (but  with  some  exceptions]  observed  a  prevalence  in 
frait  of  the  character  of  the  female  parent ;  probably  owing 
to  the  following  causes.   The  seedcoats  are  generated  wholly 
by  the  female  parent,  /and  these  regulate  the  bulk  of  the 
y^acb.  lobes  and  plautula ;  and  I  hgve  observed,  in  raising  new  va- 

rieties of  the  peach,  tliat  when  one  stone  contained  two 
^^liolce  of  seeds,  the  plants  these  afforded  were  inferior  to  others.  The 
sssds.  largest  seeds,  obtained  from  the  iinest  fruit,  and  from  thai 

which  ripens  most  perfectly  and  most  early,  should  always 
be  selected.     It  is  scarcely  necessary  to  inform  the  expe- 
rienced gardener,  that  it  will  be  necessary  to  extract  the 
stamiiia  of  the  blossoms  from  which  he  proposes  to  propa<« 
gate,  some  days  before  the  farina  begins  to  shed,  when  he 
proposes  to  generate  new  varieties  in  the  manner  I  have  rtm 
Seedliof  trees,  connu ended.    When  young  trees  have  sprung  from  the  seed, 
a  certain  period  must  elapse  before  they  become  capable  of 
bearing  fruit,  and  this  period,  I  believe,  cannot  be  short- 
Should  not  be  cned  by  any  means.     Pruning  and  transplanting  are  both 
pruned  or        injurious;  and  no  change  in  the  character  or  merits  of  the 
*^       *    future  fruit  can  be  effected,  during  this  period,  either  by 
manure  or  culture.    The  young  planta  sliould  be  suffered  to 

extend 
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mctend  their  branches  in  every  direction,  in  which  they  do 
not  injuriously  interfere  with  each  other ;  and  the  soil  should  '^^  °^  ^^ 
just  be  sufficiently  rich  to  promote  a  mocl^rate  de^.ee  of 
growth,  without  stimulating  tlie  plant  to  pretematural  exer- 
tion, which  always  induces  disease*.  The  periodsi  which 
diflerent  kinds  of  frtiit  trees  require  to  attain  the  age  of  pu- 
berty, admits  of  much  variation.  The  pear  requires  from  Ageofbetfr 
twelve  to  eighteen  years;  the  apple,* from  five  to  twelve,  or 
thirteen ;  the  plumb  and  cherr}-,  four  or  five  years ;  the  vine, 
three  or  four;  and  the  raspberry,  two  years.  The  straw- 
berry, if  its  seeds  be  sown  early,  affords  an  abundant  crop 
in  the  succeeding  year.  My  garden  at  present  contains  se- 
veral new  and  excellent  varieties  of  this  fruit,  some  of  which 
I  should  be  happy  to  send  to  the  Horticultural  Society,  but 
the  distance  renders  it  impracticable f. 
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Jtlemoir  an  the  Destdphuration  of  Metals:  hy  Mr.  Gueni- 

YEAU,  Engineer  of  Mines'^ 

jlVmONG  the  great  number  of  metallic  8ulphuret<«,  with  Decomposi- 

which  Nature  presents  us,  the  decomposition  of  many  is  of  ^***".*'^  natif* 

'       j»  .  sulphurets  im* 

iDiich  importance  in  the  arts.     The  sulphurets  of  iron,  cop-  |^)oruDt. 

|)ert  ltrad«  iind  mercury,  and  some  others,  give  rise  to  metal- 

Inrgical  processes,  that  particularly  claim  the  attention  of 

those,  who  are  addicted  to  the  study  of  rhemistr}'.     The  T^^  ^^ts  of 

nature  and  properties  of  these  have  been  well  known,  since  jjave notbeen 

chemistry  has  made  them  an  object  of  her  labours :  but  as  compared  with 

the  facts  collected  in  laboratories  have  never  been  carefully  ,nSting  houML 

f  The/oil  of  an  old  garden  is  peculiarly  destructive*. 

*)-  'J^hei  hautboy  strawberry  docs  aop  appear  to  propagate  readily  with  Hautboy, 
tlie  other  vari^ties^  aud  may  p^srtii^ly  belong  to  au  originally  dis;'    ■*■  $p' 
cifls.     ]  have,  however,  obtained  severa)  offj^pring  from  its  farina ;  but 
ilhey  have  all  produced  a  feeble  and  abortive  blossom.     If  nature,  iu  any 
instance,  permit*  tbe  existence  of  v'*getable  mules  (but  this  I  am  not 
in^Uned  to  believe)  these  plants  seem  lo  be  beings  of  that  kind. 

t  JoumAl  ^96  Mines.  No.  11^1,  p.  5. 

*  .J  compared 
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compared  with  thosje  that  extensive  >rorks  furnish,  thou^ 
we  are  well  aware,  that  this  would  be  the  b^t  way  of  attiiiw 
ing  useful  results,  the  theory  of  the  yarious  operations  to 
which  sulphurets  are  subjected  has  not  yet  been  improYtd 
)>y  the  progress  of  that  science.  My  object  ia  to  supply  tbli 
defect;  and  to  accomplish  it  I  have  collected  *  Rr^^  omoj 
experiments  and  observatious,  that  have  been  long  known ; 
I  have  added  some  researches  of  my  own ;  and  frcMn  their 
examination  I  have  deduced  consequences,  that  mpisl  mske 
some  alteration  in  the  ideas  generally  eotiirtaiaed  respecting 
the  treatment  of  metallic  sulphurets. 

SSCT.  I, 

Of  the  action  of  heat  om  metalBc  suipkuret^ 

Heat  alwtrs  THE  action  of  heat  on  metallic  sulphurets  requires  fin|. 
employ  to  de-  to  be  examined,  because  it  occurs  in  all  the  processes  fn* 
compose  tbem>  ^^^^^^  ^^^  ^^^^^  decomposiUon.     To  appiedale  Uiis  with 

accuracy,  I  have  chosen  experiments  and'cibscrvatioQs  is 
which  this  action  is  completely  distinct,  whiph  it  is  of  im* 
portance  to  remark  ;  for  it  is  owing  to  not  Having  analysed 
the  effecls  nroduced  by  various  causes,  ths^t  metallurgists 
but  it  has  not  ^^ve  ascribed  to  caloqc  alone  a  desnlphuratiDg  power, 
much  effisct     whiob  it  does  not  appeair  to.  me  to  possess  in  any  very  high 

degree. 
Sulphurets  of       The  sulphurets  of  mercury  and  arsenic  are  volatilized  is 
piercuiy  and    close  vessels,  when  exposed  to  a  temperature  a  little  elevated, 
limed  t)y"it.      The  sublimed  sulphuret  has  frequently  a  different  cotoor 
from  that  which  Has  not  been  sublimed ;  and  the  experiments 
of  Proust  and  Thenard  demonstrate,  that  this  change  is  the 
cbnsequeiice  of  an  alteration  in  the  proportions  of  the  ele- 
ments of  the  compound. 
That  of  iron  The  native  sulphuret  of  iron  experiences  bpt  a  partial 

not  freed  from  decomposition  by  means  of  caloric.  Bv  distillation  in  a  re- 
half  its  sulphur  »  /  y    X\     y  ,    r         .  .  » 

by  it.  .  tort  we  cannot  extract  half  the  sulphur  it  contains,     la 

S^xouy  the  distlllatioti  of  pyrites  in  the  large  way  never 
yields  more  than  13  ok*  14  per  cent  of  their  weight  of  lol- 
phur. 

As  these  facts  were  not  sufficient  to  determine  my  opinion 
respecting  the  effects  of  heat,  because  all  the  experiments 

that 
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tfaftt  Kacl  dome  to  iny  knowledge  were  made  at  no  veiy  high  Powdered  py- 
te«)peratf]re,  I  put  into  a  crucible  lined  with  charcoal  some  fj,7an  h wr  in  a 
powdered  pyrites,  covered  it  wjth  charcoal  powder,  and  ex-  forj/e  do,  was 
posed  it  for  an  hour  to  the  heat  of  a  for^e.     The  result  was  ^^^  ^^^  .^^ 
a  mass  gtill  retaining  all  tlie  characters  of  pyrites.     It  ap-  of  its  sulphur. 
paared  to  have  been  completely  melted,  and  retains  two 
thirds  of  the  sulphnr  originally  belonging  to  it.     This  ex- 
perifhent,  having  been  repeated,  left  me  no  doubt  of  the  ^f- 
Ibcts  of  heat  alone  on  sulphuret  of  iron ;  and  I  think  I  may 
co.icludc  from  it,  that,  whatever  he  the  temperature^  only  a  . 
partial  decomposition  can  be  produced  by  it. 

On  sulphiirettM  copper  and  pyritous  copper  heat  pro- Sulphuretted 
daces  effects  analogous  to  those  observed  with  iron.  The  ^'"^  pyritous 
flistillatioii  of  pyritous  copper  afforded  me  but  very  little 
^Iphur. '  '^hese  two  ores  however  may  be  considered  as 
saixtures  ot  the  sulphurets  pf  copper  and  of  iron,  and  the 
sulphur  separated  by  heat  comes  ifom  that  of  iron  almost 
vholly. 

>  The  salphoret  of  lead,  or  gslena,  is  one  of  those  mine^*  Galeae. 
imls,  the  treatment  of  which  is  most  varied.  All  chemists 
agree  4n  considering  it  as  a  cpmpound  of  sulphur  and  leipd 
only^in  the  proportion  of  15  parts  sulph^r  to  85  of  lead.  I 
was  the  more  careful  in^  observing  the  ejects  of  caloric  on 
galena,  as  in  separating  the  sulphur  by  its  means  1  might 
hope  to  obtain  metallic  lead,  the  weight  ifn4  fusibility  pf 
mrhich  would  render  its  union  very  easy.  I  could  likewise 
without  difficulty  exclude  the  air  in  the  process. 

*  Into  a  retort  I  put  30  gram.  [4(>3  grs*]  of  pov()ered  ga-  Heated  geotlv 
Itena,  which  1  heated  for  two  hours  so  gently  as  not  to  agglu*  K»T«  o«t  a  lit- 
finate  it.     Only  a  little  sulphurous  acid  produced  by  the  acUl,  but  no" 
Action  of  the  air  of  the  vessels  was  evolved,  and  I  perceived  suipliur, 
no  sulphur  sublime  in  the  neck  of  the  retort.     1  then  in-*  Heated  nearly 
creased  the  fire,  and  kept  it  thus  two  hours  more,  till  both  ^^  ^^^^ 
the  galena  and  the  retort  experienced  a  conunencement  of        -     '       ^ 
fusion.     The  sulphur  volatilized  in  this  second  stage  of  the 
operation  was  so  little,  that  I  could  not  detach  it  from  the  very  little  sul- 
vessel  and  weigh  it.     The  residuum  had  the  metellic  brilr  pl^urwbliined. 
liancy,  was  agglutinated,  aiid  did  not  contain  aji  atom  of 
ductile  lead. 

/  ^Xu  the  heat  in  this  experiment  was  not  y^ry  great,  I  sub-*  Fused  in  a 

jefted 
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forge  fire         jected  to  a  forge  fire  some  powdered  galena  in  a  cracible 
oTihVsuIphur  ^'°^^  *"^  covered  with  <:harcoa1  powder.     The  resah  was  i 
expelled.         mass,  that  had  been  veil  fused,  and  resembled  what  metal- 
lurgists call  lead  matt.     There  was  in  it  no  lead  united  to- 
gether, but  some  parts  of  the  button  wera  merely  a  little 
ductile.     By  analysis  I  found,  that  about  thr«9e  fifths  of  the 
Loss  *27  from  sulphur  still  remaiucKl,     Part  of  the  loaa  it  had  experienced 
fuaU^u''^*''"    by  the.action  of  the  fire,  which  wag  27  per  cent,  I  ascribed  to 
the  volatizatioii  of  a  portion  of  thf  sulphuret;  for  that  owing 
to  the  separation  of  the  sulphur  could  not  lutTe  exceeded  6 
per  cent  at  most. 

Galena  then  is  but  very  imperfectly  decomposed  by  beat. 
I  shall  not  speak  particularly  of  the  sulphorets  of  jiac. 
antimony,  &c«,  because  I  am  not  acquainted  whh  any  espe- 
riments  sufficient  to  determiqe  with  certainty  the  efiects, 
that  heat  produces  on  them :  but  I  am  led  to  believe  fn>ai 
analogy,  that  it  does  not  decompose  them  ccmipietely. 
Heat  alone  All  the  facts  I  have  adduced  appear  to  me  to  evinccy  that 

h*?li*tT*^*f  th   *^^  action  of  caloric  alone  on  metallic  solpharets^  and  par- 
•ulphur.  ticularly  on  those  of  iron»  coppeVt  and  lead»  is  limited  to 

the  taking  from  them  a^'small  portion  of  the  sulphur  con- 
tained,  and  afterward  fusing  and  even  volatilizing  them. 

Sect.  IL 

Of  the  simultaneous  action  of  heat  and  air  on  metalUc  svt* 

phurets. 

Roasting  by  That  metallurgical  process,  the  object  of  which  is  the  de* 

Sw'and^!^'*  sulphuratiou  of  metals,  js  known  by  the  name  of  roasting. 
Most  authors,  who  have  treated  of  it,  seem  to  consider  ca- 
loric as  the  sol^  ugent  in  the  decomposition  ;  and  even  those 
who  have  remarked  the  influence  of  the  air,  since  the  esta- 
blishment of  the  new  chemical  theory,  have  not  considered 
Oxieen  has  a   ^^  ^^  essential.     The  experiments  I  have  collected  hartng 
great  sharii  in    shown  the  insufficiency  of  heut  alone  to  decompose  a  metal- 
^*  lie  s\ilphuret,  tlie  oxi^^tii  of  the  air^must  be  considered  at 

,  huviiig  i\  (greater  share  ui  the  desulphuration  of  metals  by 
rousting-.  Tile  iiffiiJijes  bHh  of  sulphur  and  nietullic  sub- 
stan-  C8  for  this  principle  reader  it  very  probable;  and  it  is 
likewise  proved  hy  the  chemical  examination  of  the  product^ 

♦I 
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of  a\\  mustings,  as  well  as  by  the  manner  in  which  the  pro* 
cess  is  condurted.  In  the  roasting  of  sulphurcts,  instead 
of  seeing^  the  volatilization  of  the  sulphur  effected  by  a  mo- 
derate and  loii^  continued  heat,  we  iind  a  solphuret  decom- 
fXMed  by  the  simultaneous  action  of  caloric  and  air:  and 
the  acknowledged  necessity  of  not  fusing  the  ore,  instead  of  The  ore  most 
arising  from  tlie  fear  of  communicating  to  it  by  liquefaction  "^V.,^;^,^ 
m  cohesive  force  capable  of  resisting  the  separation  of  the 
«o1phur,  will  be  ascribed  more  simply  to  this  circumstance, 
that  such  a  state  will  confine  the  action  of  the  air  to  a  sur- 
face that  cannot  be  renewed,  and  will  soon  be  covered  with 
M  metallic  oxide.  The  combination  of  oxigen  with  the  ele« 
ments  of  sulphurets  gives  rise  to  oxides  and  acids,  the  affi* 
nities  of  which  have  great  influence  on  the  separation  of  the 
milphur,  and  the  results  of  roasting;  which  are  commonly  a 
mixture  of  an  oxide,  a  sulphate,  and  undecom posed  sul- 
phuiet.  I  -shall  now  examine  more  particularly  and  scpa* 
lately  the  roasting  of  several  kinds  of  sulphurets,  because 
the  nature  of  the  metal  greatly  modifies  the  results;  and  I 
shall  ailterward  point  out  how  the  sulphur  is  separated,  and 
in  what  form* 

Koastivg  of  copper  pyrites. 

Pieces  of  pyritous  copper  are  laid  on  billets  of  wood  in  Copper  2>y- 
the  most  convenient  manner  for  the  combustion  to  continue  ^^^^' 
a  long  time.     The  first  heat  separates  part  of  the  sulphur.  Sulphur  rises, 
which  is  in  some  deg.ree  sublimed,  and  may  be  collected ; 
but  afterward  it  becomes  the  combustible,  that  serves  by  buni<, 
burning  to  continue  the  operation  ;  and  sulphurous  acid  is  .siiI()hurou5 
{lisengaged,  the  elasticity  of  which,   being  au^^incnted   by  ^^cid  fljc*  oft, 
the  increase  of  temperature,  prevents  its  combination  with 
the  metallic  oxides.     The  sulphuric  acid,  th.at  is  formed  sulphate  of 
notwithstanding  the  care  taken  to  moderate  the  combusiion,  y^S^,^/ ^^"^'*'* 
unites  with  the  oxides  of  iron  and  copper,   but  the  sulphate  which  is  agaia 
of  iron  is  in  part  decomposed  by  the  superoxidation  of  the  ^  ^I*[^  decom. 
metal. 

Iron  pyrites  subjected  to  the  same  operation  will  undergo  Iron  pyrites. 
similar  decompositions  in  the  same  order. 

The  roasting  of  cupreous  pyrites  in  the  reverl>eratory  fur-  Copper  pyritei 
pace  gives  rise  to  the  some  phenomena,  and  miijht  be  sup-  ^^Jj^  fur^cr 

posed 
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posed' to  allow  a  macb  more* complete  separation  of  the  sob 
phur  than  that  coaducted  iu  the  open  air.  If  it  do  uot,thi$ 
no  doubt  is  owing  to  thes  difficulty  of  preventing  the  a^gla* 
tiuatioD  of  the  ftulphuret  p-oduoed  l^y  the  eleratiOQ  of  tem- 
perature arising  from  the  rapid  and  unavoidable  combunboa 
of  a  large  quautity  of  aulphur. 
'umace  at  ii  reiuaius  for  nie  to  speak  of  a  fbmace,  in  which  hocb 

the  smeltmg  ana  roasting  of  the  pyntous  copper,  to  a  cer^ 
tain  pointy  are  etiected  at  the  same  tim^.  It  is  nsod  at  Fain 
hin  iu  Sweden.  This  has  an  interior  crudbie,  which  receives 
the  product  of  a  smelting  of  Q4  or  48  hours,  and  in  which  a 
aeparation,  or  rather  combustion,  of  the  sulphur  is  effKt- 
)laftt  of  air  di-  ed.  A  stream  of  air  from  the  bellows  is  made  to  blow  on 
ected  on  the   ^|^p  melted  mass  with  toch  ITorce,  as  to  drive  off  the  sceiis, 

uctai. 

and  burn  a  part  of  the  solphor  tliat  is  found  ou  the  sarfece. 
The  i  on  is  thus  oxided,  and  quarts  is  added  to  vitrify  it  in 
proportion  as  the  roasting  goes  qn.  This  p^ocress  is  perhspt 
the  only  one,  in  which  sulphur  and  iron  are  separated  io  so 
large  a  quantity  at  the  same  time. 
?ro«rr«^s  of  dc-  The  desulphuration  of  pyritoos  copper  by  roasting  ap- 
.uli.liuraiion.  p^ars  to  me  to  he  effected,  Ist,  by  the  sublimation  of  a  small 
portion  of  sulphur,' which  may  either  be  collected,  or  burned 
in  the  air:  2dly,  "by  the  disengagement  of  sulphurous  acid, 
which  is  the  more  abundant  in  propq.tion  as  the  process  is 
well  managcnl:  3dly,  by  the  vaporization  of  a  little  sulphurie 
acid,  the  greater  part  of  which  however  remains  united  with 
tlie  coppiT. 

Roasting  of  galena.  - 

^llll'llurct  of       Galena  is  very  diflficiilt  to   deRiilphnrate  completely  by 
lead.  roasting.     The  affinity  of  its  component  parts  for  oxigen,  it 

is  true,  renders  their  separation  sufficiently  speedy  ;  but  that 
of  the  new  tompounds,  sulphuric  acid  and  oxide  of  lead, 
«>iv(»s  vise  to  a  new  combination,  which  retains  the  sulphur, 
and  til  us  forms  an  obsfarle  to  the  desulphuration.  To  this 
nlVinity  of  the  oxide  of  lead  for  sulphuric- acid  must  be 
ascribed  the  facility,  with  which  this  acid  is  formcy}  iu  the 
rou'^tinp;  of  g'.der.a, 

I  hliali  analyse  in  detail  the  various  processes,  to  which 
tl:is  important  decoinpobitiun  has  given  birth,  becaubC  1  coni 

ceive 
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eei?e  I  can  ftccoput  for  the  numerous  |l^d  complicated  phe- 
nomeua  they  exhibit. 

Whatever  crar^  be  taken  to  roast  galena  in  a  roasting  test.  In  the  small 
it  is  impossible  to  convert  the  whole  of  tiu:  suinhnr  into  sul^  ^/^  'J  '|=  ^^^ 
pburous  acid,  and  avoid  the  formation  of  bulphuric.     The 
result  always  exhibits  a  mixture  of  oxide  and  sulpliate  of 
lead. 

In  roastings  in  the  large  way,  on  hearths  prepared  for  the  In  the  large 
purpose,  the  proportion  of  sulphate  of  lead  is  still  "^ore  ^^^^'1^  "^'^ 
considerable,  being  in  the  ratio  of  the  temperature,  and  the 
lacility  with  which  the  air  pervades  the  ore.  Numerous  ana« 
lyees  made  in  the  School  of  Mines  lead  me  to  believe,  tlmt 
the  roasted  ore  of  the  mines  at  Pezey  contains  fro^i  a  thir4 
to  half  its  weight  of  aulphateof  lead ;  whence  it  follows, 
thaty  even  supposing  the  whole  of  the  galena  to  have  been 
decomposed,  the  roasting  has  not  separated  half  the.  sulphur 
it  contained. 

The  reverberatory  furnace  is  employed  with  great  success  In  the  reverhe- 
to  roast  ores  of  sulphuretted  leud*     In  some  works  indeed,.  ^^^^^^'  ^^"^'^^^ 
m»  at  Poullaouen,  such  a  comf^iete  <>eparation  of  the  sulphur  a  complete  se. 
.  is  accomplished  in  this  furnace,  that,  when  the  roastiiiK  is  P^^^ajion  ^f  ili« 

^       -  ■  ,  .       o        sulphur  may 

judged  to  be  finished,  nothing  more  than  the  addition  of  be  etfccted. 

charcoal  is  requisite,  to  obtain  directly  a  large  quantity  of 

metallic  lead.     It.  cannot  be  doubted  however,  but  a  great  Yet  sulphate  i^ 

deal  of  sulphate  of  lead  is  formed,  which,  as  we  have  seen,  ^°"°^^' 

is  a  necessary  result  of  the  action  of  air  on  galena  subjected 

to  a  high  temperature :  besides,  the  chimne3'8  of  the  fui^- 

paces  are  filled  with  it.     The  decomposition  of  this  sulphate 

by  the  charcoal  produces  a  sulphuret,  or  lead  matt,  and 

though  sulphurous  acid  may  be  evolved,  it  is  very  difficult 

to  explain  how  the  addition  of  charcoal  causes  the  lead  to 

flow  immediately  in  considerable  quantity.    1  have  ima<^ined 

that  the  sulphate  of  lead  was  decomposed  duiing  the  roast* 

iirg;  and  that  after  this  operation  nothing  reuiaiued  but  an 

oxide  very  little  mixed :  and  I  think  I  have  found  the  cause  * 

of  this  decomposition  in  the  action  of  the  galena  still  unde« 

composed  on  the  sulphate  formed*     The  following  experi- 

inents  will  make  known  the  natr^re  and  result  of  this  action. 

Into  a  retort  I  put  a  mixture  of  one  part  of  powdered  sul-  Sulphuret  1 
phuret  of  lead  and  three  of  sulphate;  which  at  first  I  htated  Jn^j^j^^J^^* 

slowly. 
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k6  together  in 
a  retort. 


The  result  a 
Mixture  of  ox- 
ide &  sulphate. 


The  f  ulphtte 
decomposed 
by  the  ftulphu- 
lel,- 


Sfual  parts 
i  oxide  and 
■Milp^urct* 


14  parts  to  8. 


Sulphurous 
acid  evfiKed, 


Hesiilt,  sul- 
|>hiiret  and 
gluss  of  lead. 


Sulphuret  1 


slowly.  WHien  the  retort  was  redhot,  a  pretty 
quantity  of  sulphurous  acid  gas  was  evolved ;  and  this  con- 
tinued for  an  hour»  at  the  expiration  of  vrhich  the  retort 
began  to  melt.  The  residuum  had  been  fused,  aad  was 
found  to  be  a  niixture  of  oxide  and  sulphate  of  lead.  I 
satisfied  myself,  that  the  sulphurous  acid,  which  had  been 
received  into  water,  was  not  mixed  with  any  sulphuric. 

This  experiment  proves  the  possibility  of  the  decompsn- 
tion  of  the  sulphate  of  lead  by  the  sulpharet ;  or  rather  that 
of  the  sulphuric  acid  ft  contains  by  the  sulphur  aud  lead  «f 
the  galena.  The  sulphurous  acid  arises  no  doabt  eqaal^ 
from  the  oxigenation  of  the  sulphur,  and  the  seoiidecsB- 
position  of  the  acid ;  for  I  convinced  myself,  that  the  rctt- 
duum  contafiqs  no  sulphate^  .  I  repeated  the  procew  with 
equal  parts  of  galena  in  sulphate,  when  the  evolatioD  of 
sulphurous  acid  was  still  more  abundant,  and  what  remwiied 
in  the  retort  was  a  mixture  of  oxide  aud  sulphuret.  Hence  I 
concluded,  that,  if  the  proportion  of  sulphuret  of  lead  wen 
too  small  in  the  former  experiment,  it  was  tooltip  in  this. 
I  FQade  also  an  attempt  to  ascertaiu  more  nearly  the  propor? 
tlons,  that  would  exactly  effect  the  mutual  def^ompositioD; 
and  at  the  same  time  I  endeavoured  to  satisfy  myself  of  the 
oxidation  of  the  lead  contained  in  the  ga)eaa  in  the  mctallie 
state. 

With  this  view  I  put  14  gram,  of  sulphate  and  8  of  sol- 
pburet,  well  mixed  together,  into  a  crucible,  not  lined, 
which  I  suffered  to  grow  redl^ot  undisturbed.  I  observed, 
that  a  considerable  ebullition  took  place,  occasioned  by  the 
evolution  of  sulphurous  acid;  and  I  did  not  withdraw  the 
crucible,  till  the  matter  was  in  quiet  fusion.  When  cold  I 
found  two  dibtinct  substances;  one,  which  was  at  the  bottom, 
consisted  entirely  of  sulphuret  of  lead,  that  had  been  fused, 
without  any  mixture  of  ductile  lead;  the  other  exhibited  all 
the  characters  of  Uie  oxide  called  glass  of  lead,  and  was  a 
compound  of  oxide  and  silex  from  the  cru<;ible,  without  aay 
indication  of  sulphate  of  lead* 

This  experiment  convinced  me,  that  the  lead  of  the  ga^ 
lena  had  been  oxided  at  the  expense  of  the  sulphuric  acid: 
but  it  did  not  show  the  quantity  of  galena  necessary  for  the 
complete  decoui position  of  th^  sulphate.     I  believe,  how- 
ever. 
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«f€r,  that  the  proportion  of  one  part  of  ^lena  to  two  of  sul-  s"^P;\ate  ft 

•  1  ji'i-     j'lr       would  produce 

pmte  will  be  very  near  the  mark ;   and  besides  it  dilters  ^  decompose 
little  from    what  a  calculation   of  their   component   parts  ^^^'^- 
would  indicate. 

The  following  are  the  natural  consequences  of  these  facts :  Conclutioni. 
1,  Galena  and  sulphate  of  lead  mutually  decompose  each 
other  at  a  high  heat.  2,  This  decomposition  gives  rise  to  the 
formation  and  evolution  of  a  large  quantity  of  sulphurous 
«Gid,  and  consequently  to  the  ^separation  of  a  considerable 
|K>rtion  of  the  sulphur  contained  in  the  ore.  3,  The  result 
i»  oxide  of  lead,  when  the  proportions  are  suitable;  and 
wh^  otherwise  a  mixture  of  oxide  and  sulphate,  or  oxide 
mod  galena. 

The  application  of  these  consequences  to  the  roastine  oT"^^^^ 4^^ 

1    I.   —1     riJ-^u  u-r  T  roasting  galAK 

•alphnret  of  lead  m  the  reverberatory  furnace  is  easy.     I  in  the  reverbe- 

■ball  explain  the  theory  of  this  process  in  the  manner  in  ^atory  fumao«« 
^rhich  L  conceive  it.     The  powdered  galena,  or  washed  ore 
of  lea^,  spread  on  the  bottom  of  the  furnace  to  the  thickness 
of  a  fSew  inches,  the  upper  part  of  which  is  exposed  to  the 
«ction  of  the  air,  gives  rise  to  the  phenomena  we  have  ob-* 
aenred  in  ordinary  roastings.     Tbe  heat  vaporizes  a  little  sul- 
phur :  the  air  converts  part  of  that  ou  which  it  acts  into  sul- 
pbnrous  acid,  which  is  evolved,  and  another  more  considera- 
ble into  sulphuric  acid,  which  combines  with  the  lead  oxided 
at  the  same  time.     The  ore  is  stirred :  the  sulphate  of  lead 
niizes  with  that  which  is  not  decomposed,  and  their  mutual 
jdecomposition  produces  sulphuroub  acid :  the  fresh  surface 
reproduces  sulphate,  which  serves  to  occasion  a  fresh  extri- 
cation of  gas,  and  thus  to   continue  the   desulphuration, 
which  is  limited  only  by  the  complete  decomposition  of  the 
galena.     If  the  process  have  been  well  managed,  and  too 
much  sulphate  of  lead  has  not  been  formed,  the  result  of  the 
roasting  will  be  almost  pure  oxide  of  lead :   if  the  contrary, 
Bome  su)phate  may  remain,  which  the  charcoal  will  reduce  to 
the  state  of  siilphuret,  and  the  decomposition  of  which  will 
be  eifi^cted  in  the  same  way  as  that  of  so  much  galena,' 
Hence  ife  may  learn  the  importance  of  not  fusing  the  suU 
phuretof  lead  subjected  to  the  process  of  roasting;  for  the 
action  of  the  air  on  the  fused  ore  would  soon  be  rendered 
HulJ  by  the  fbnpation'of  oxide  of  lead  which  would  cover  it/  \ 

and 
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nnd  ad  Uie  sulphate  of  lead  could  no  loiijj^r  mix  with  \hk 

-galena,  there  wouM  be  no  way  of  de.^ulphumtin^  it. 

This  ihft  r.iwt      The  roasting  of  j^lena  in  the  reverbera-orj'  fiimare  then  is 

*uIi.hurriion.    '"^dnced  to  the  converwon  of  the  sulphur  it  cohteins  iiito 

sulphurous  arid;  and  at  this  is  in  great  measure  effected  hj 

the  intervention  of  the  sulphate  of  lead,  which  is  coiitinuallf* 

forming;,  it   admits  a  more  complete  desuIphuratioQ   than 

other  processes. 

Pt»compo«i-  A  fiimitar  decomposition  of  the  sniphtiret  of  lead  by  the 

Scotcll  furnace  ^"^P^**^^^  appears  to  me  also  io  take  place  in  the  treatment 

Miuilai.  of  lead  ores  in  thc^  Scotch  furnace.     In  Scotland  galena  fe 

roasted  and  smelted  in  an  unintemipted  prvicew  by  meMtf 

df  coal  and  turf. 

I'-scd  wittisuc-      The  same  funiace  is  eirrployed  with  sncce^lit  Pczey  for 

««s  at  Pc/cy.    fusinijf  roasted  gaUna  containing  at  least  on*  third  of  itj^ 

weight  of  sulphate  of  lea<^.     Its  finlal  result  gives  no  natts, 

which  proves,  that  it  permits  the  decotftpositibD  of  the  tul* 

phate,  and  the  separation  of  the  snlphar  it  Ctmtaina.     I  con*' 

ceive,  that  the  action  of  the  part  reduced  to  the  staf^  of  teP 

phuret,  by  the  contact  of  the  charcoiil,  on  the  undecotnposed 

sulphate,  is  one  of  the  pnncipal  causes  6f  the  desulphtft^ 

ation  effected. 

in  somofimia-      g^^ie  furnaces  have  beefh  mentioned,  avtYtat  of  Fahlow 

ces  scarcely  i    ,      r^         «     •        i  •  i  ii*         11  « 

any  elFect  from  and  the  Scotch,  m  wnicli  metallic  smphurets  undergo'a  ren 
nKwuiig.  roasting ;  but  there  are  others,  in  which  this  eflfect  ii  scarcely 

Misible.     Some  reflections  on  then*  differences  in  this  rw-' 
pect  will  prfthably  not  he  out  of  place  htre ;  and  they  will  he 
the  more  interesting,  as  they  are  intimately  connected  with 
our  subject,  and  account  for  phenomena,  which  are  inexpli- 
cable according  to  the  idea  genct^illy  entertained  of  roasting. 
The  higher  the      It  is  a  fact  well  known  in  smelting  houses,  that  the  highest 
IrtTsuIrimr     ^un^aces  are  least  favourable  to  desulphuratioo,  or  in  th« 
carried  off.       language  of  metallni^rsts  produce  the  most  mattt.     If  an 
indisputable  proof  of  this  were  required,  I  need  only  stv, 
that  at  Pezey  I  have  seen  roasted  lead  'ores  containing  s 
great  deal  of  enlphate  of  lead,  which  smelted  in  the  Scotch 
furnace  yielded '  not  matts  as  the  ultimate  result,  but  pro- 
duced a  large  quantity  in  the  Jbumean  d  mameke  [a  kind  of 
,       •    high  furnace]. 
Ileut  atone  In-      If  heat  alone  could  easily*  and  completely  deconipose  me^ 

•l!«ctual.  ^^„i^ 
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tallic  sulplniretsjthe  upper  part  of  high  furnaces  would  be  well 
adapted  to  the  roasting  of  ores ;  for,  beside  that  the  tempe- 
rature there  is  not  too  great,  the  air  that  comes  thither,  being 
deprived  of  part  of  its  oxigen,  scarcely  forms  any  of  those' 
•tilphates,  that  oppose  the  separation  of  the  sulphur.     But 
the  fttct  is  the  re\'erse  of  this,  which  is  to  nie  an  additional* 
proof  of  the  little  effect  of  the  action  of  caloric  alone  on 
these  substances.  The  sulphur  is  separated  from  the  snlphu- 
rets,  as  has  been  seen,  in  the  state  of  sulphurous  acid,  and 
oxigen  is  indispensable  to  its  funnation.     In  furnaces  of  np  Advatntages  of 
great  heig^ht  the  air  that  conies  into  contact  with  the  fresh  *  lower  fur- 
charge  of  ore  still  contains  a  great  deal  of  pxigen,  and  the 
sulphurous  acid   formed  is  soon  withdrawn  from  the  dis- 
oxtding  action  of  the  charcoal :  but  if  a  small  portion  be  de« 
composed,  a  fresh  sulphuret  is  formed;  which  is  afterward 
roasted  in  the  same  manner  as  the  ore.     In  the  Scotch  fur^ 
nace  for  instance,  when  any  matts  flow  from  it,  they  are  im« 
medially  thrown  into  the  fnrnace  again,  and  what  escaped 
decomposition  in  the  IGrst  process  is  decomposed  in  a  second* 
In  high  fiirnaces  on  the  contrary  the  ore  placed  in  the  upper  Dlsadrtntng* 
part  undergoes  a  rerj- incomplete  desulphuration,  because  ®^^^®*^'8^*^^' 
the  air  coming  into  contact  with  it  coiitains  but  very  little 
free  oxigen ;  the  sulphurous  acid  formed  in  the  interior  is  far 
the  greater  part  decomposed  in  traversing  all  the  height  of 
the  furnace  filled  with  coals,  and  a  sulphuret  is  recomposed ; 
this  by  its  gravity  tends  to  descend  into  the  basin,  which  it 
does  not  reach  till  after  a  succession  of  decompositions ;  and 
the  consequence  must  be  a  considerable  loss  of  metal,  as  in 
fiict  is  observed. 

All  these  facts  together  seem  to  me  to  place  it  beyond  Tlnsse  prnof* 
doubt,  that  the  decomposition  of  metallic  sulphurets   in  o^[^*;'J^'^*^^  "^ 
roasting  is  produced  by  the  oxigenatiou  of  their  component 
partly  and  the  sulphur  is  separated  more  or  less  completely  in 
the  state  of  sulphurous  acid« 

Sect.  HI. 
J}esufpkurmtidn  ofmetais  independently  of  the  action  of  the  air* 

The  various  affinities  of  sulphur  for  different  mineral  sub-  D«;urphura- 
stances  afford  means  of  decomposing  certain  sulpnurets,  and  tionbyeltfctifc 
metallurgists^  have  already  availed  themselves  of  several  with 

*    success. 
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Hequisiie  con-  success.     In  order  tliat'tlie  decomposition  of  a  inetallic  sul- 
^"**  phuret  by  any  mineral  may  constitute  the  basis  of  a  metal- 

lurgical process^  it  is  not  sufficient,  that  the  uflfinity  of  this 
inineral  for  sulphur  be  greater  than  that  of  the  metal :  it  is 
farther  necessary,  beside  the  conditions  economy  requires, 
that  several  others  indispensable  to  th^  success  of  the  procest 
be  satisfied,,  which  gp*catly  diminishes  the  number  of  agent* 
indicated  by  chemistry.  For  example,  if  the  sulphuret  re- 
sulting from  the  decomposition  be  infusible^  or  nearly  so; 
or  if  it  have  the  property  of  combining  with  the  metal  to  be 
separated,  or  with  the  sulphuret  yet  undecomposf^d;  it  is 
obvious,  that  the  object  sought,  which  is  the  separation  of 
the  metal,  will  not  be  obtained.  Hitherto  scarcely  any  thing 
but  lime  and  iron  has  been  employed. 

Dcsulphuration  of  mercury, 

Sulphuret  of        The  sulphuret  of  mercury  is  easily  decomposed.     It  is 

mercury  by      sufficient  to  present  to  the  sulphur  a  substance  capable  of 

^'^  *     retaining  it,  and  the  mercury   may   be  volatilized  alone. 

Thus  iron  and  lime  are  employed  singly  or  conjointly  la  th|[ 

treatment  of  ciunabarinc  ores. 

Desulphuraiion  of  copper. 

Copper  pyriics-     Copper  pyrites  are  smelted  in  some  works  "with   Kme, 
by  lime.  either  in  the  foiirneau  a  mcLnche^  or  the  reverberator}'  fur- 

nace; but  this  process  is  not  sufficiently  known  in  detail,  to 
enable  us  to  judge  of  the  efficacy  of  this  agent. 
Iron  does  not      '  ^  ^***^  thought  with  some  metallurgists,  that  the  acknow- 
ans%«rer.  ledged  greater  affinity  of  iron  than  of  copper  for  sulphur  might 

occasion  the  decomposition  of  sulphnret  of  copper  by  this 
metal,  at  least  in  some  cases :  but  the  experiments  I  am  about 
to  give  induced  me  to  relinquish  this  opinion. 

Experiment  in      ^^^  ^^P'  ^  ™»3^^  ^0  gram.  [155  grs.]  of  pyritous  copper, 
i>rw)f.  the  composition  of  which  1  knew,  with  4*3  gram.  \j^^  grs.]  of 

iron  tilings ;  put  the  mixture  into  a  crucible;  covei*ed  it  with 
charcoal  powder ;  and  heated  it  in  a  forge  fire  three  quarters 
of  an  hour.  The  proportion  of  iron  wus  .calculated  so  as  to 
be  sufficient  for  taking  up  all  the  sulphur  combined  with 
the  copper  in  the  pre  employed.  In  the  cViicible  I  found  s 
perfe«.'tly  homogeUeous  mass,  weiu^hing  13*  1  gram.  £20i  grs], 
which  did  not  contain  the  least  globule  of  inetallic  copper, 

nor 
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br  ftny  dgn  of  se^ftiniiidn  between  the  sulphtiret  of  ironHmd  * 

that  of  copper*. 
'  «d  Exp.  Another  trial  was  made  with  10  gram.  [155  grs]  2dcxperimenU 
of  pyritous  copper  arid  5  gratti.  [77  grs]  of  the  same  ipineral 
roasted,  which  is  nearly  the  state  of  the  product  when  tiie 
are  or  matts  have  not  been  completel^^'desulphurated:  The 
proportion  of  iron  was  tftill  insufficient  to  separate  any  cop- 
Jier,  of  which  there  wa4  abundance  in  the  mixture.  I  heated 
It  three  quarters  of  an  hour,  and  found,  as  in  the  preceding 
Experiment,  a  homojiireneons  mass,  without  any  sign  of  me- 
tallic copper»  or  pure  sulphuret  of  copper :  it  was  a  true 
copper  matt. 

3d  Exp,  Equal  parts  of  crude  and  roasted  copper  py- Sdcxperimenu 
rites  were  mixed,  moistened  with  olive  oil,  and  heated 
fttrongly  for  half  an  hour  in  a  crucible  lined  with  charcoal. 
The  product  was  nothing  but  a  powder,  that  had  not  un- 
dergone any  fusion,  no  doubt  owing  to  the  superabundance 
of  iron. 

These  few  trials  I  conceive  are  sufficient  to  prove,  that  the  Iron;  sulphur, 
deaulph oration  of  copper  by  means  of  iron  will  always  be  from*a'?riple 
very  difficult  to  effect,  because  a  triple  compound  of  sulphur,  compound  in 
iron, and  copper,  is  formed,  or  a  combination  takes  place  be-  *."^  P^^Jpor- 
tween  the  sulphorets  of  copper  and  iron,  which  obstructs  the 
separatioD  of  the  copper. 

Desulphuration  ofgaiefia. 

Galena  is  one  of  those  sulphurets,  in  ^hich  this  dec9m-  Sulphuret  of 
^position  is  wont  readily  effected.     The  fusibility  of  lead^  ^^^ 
which  fiicilitatesthe  union  of  its  particles,  as  well  as  the  httle 
affini^  it  has  for  sulphur,  are  the  causes  of  the  success  of  the 
.  attempts  of  this  kind.     Lime  and  iron  are  employed  in  dif-  hj  lime  and 
fereot  circumstauces  for  the  desulphuration  of  galena.     The  "^^' 
use  of  lime  is  not  very  general,  and  it  is  impossible  to  judge  Lim^  little 
of  its  effects  from  what  is  known  of  the  propeities  of  bulphu- 
ret  of  Ume.     The  treatment  of  galena  by  malleable  or  cast  jronprcfera- 
iron  in  small  pieces  is  more  in  use,  and  appears  very  advan-  ble. 

tureous. 

. 

*  in  (he  decomposition  of  galena  by  iron,  when  the  latter  is  in  too 
small  quantity,  three  d'istanct  substances  may  be  observed :  lead,  sulphu-  ' 

ret  of  lead,  and  lastly  sulphuret  of  iron  at  the  upper  part. 
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^xp  •  imcnu        ^t  tbe  school  of  mines  of  Montblanc  a  great  many  expe- 
„ ..      \         riments  have  been  made  on  the  desulphu ration  of  galena-by 

iron,  the  results  of  which  were  of  sufficieut  importance,  to 

render  the  publication  of  them  desirable. 
Hints  may  be       The  present  paper  contains  several  facts  applicable  to  the 
drawn  from  the  2f  I  Qf  metallurgy,  and  capiable  of  sug^gesting  different  ex- 
given,  periments  to  those  who  cultivate  it     I  have  not  pointed  out 

any,  because  they  will  readily  suggest  themselves  to  thusoi 

who  are  capable  of  conducting  them. 
Mr.  Descotils        All  the  experimental  researches  here  g^ven  were  made  in 
ihrel'JI^''d.^'**  the  laboratory  of  the  Council  of  Mines,  and  under  the  eye 
tnents.  of  Mr.  Descotils,  whose  advice  was  of  great  advantage  to 

me,  in  gpving  them  that  accuracy,  which  he   is  accustomed 

to  observe  even  in  the  least  operations. 


VII. 

Heights  of  various  Places  determined  hy  the  Baromeier^  in 
the  Course  of  several  Tours  through  France^  Swiizerlani^ 
and  hall/:  6y  F.  Bbrger,  M.D.^  of  Geneva*, 

Ascertaining  X3L  MONG  the  means  best  calculated  to  advance  the  phy- 
heights  of  ^^  ^^^^^  department  of  geography  in  the  present  state  of  our 
the  improye-  knowledge  we  may  reckon  the  ascertainment  of  the  eleva- 
mcntof  geolo- ^Jqjj  of  a  great  number  of  points  on  the  Earth's  surface 

La  Place  '^^  learned  author  of  la  Mecanique  celeste  has  proposed  to 

employ  with  this  view  observations  with  the  baronaeter  con- 
jointly with  the  longitude  and  latitude,  to  obtain  a  more 
complete  and  extensive  levelling  than  trigonometrical  mea- 
surement will  admit,  and  at  the  same  time  to  acquire  a 
knowledge  of  the  direction  of  mountainous  chains,  the  slope 
of  rivulets,  and  the  forms  of  countries.  To  promote  these 
useful  objects  I  shall  add  to  the  researches  of  these  nataial 
philosophers,  who  have  attended  to  this  branch  of  physics, 
the  observations  I  have  collected  in  different  joumies.  They 
will  form  the  subject  of  a  few  papers,  which  I  sh<dl  publish 

•  Abridged  from  the  Journal  de  Physique,  vol.  LXI V,  p,  250^  March, 
1«07. 

it 
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>ii  saccessiou,  and  in  which  I  shall  point  out  generally  the . 
nature  of  the  countries  mentioned,  that  my  labours  may  be. 
more  immedialtely  useful  to  geolo^^. 

All  the  heights  were  calculated  accoi^ing  to  the  form uIcb- Height?  calcu- 
bf  Messrs.  de  Luc  and  Trembley:  not  that  1  mean  to  speak  l-^t^^l  according 

•^  .  .  \  to  n«;  Luc  and 

of  them  as  the  only  ones  fit  for  practice ;  1  know  there  is  a  Trembley. 
method  founded  ou  different  principles,  which  was  proposed 
Mme  years  ago  by  a  learned  philosopher,  and  has  a  just 
daim  to  oui*  best  attention  :  but  ihy  labours  were  in  great 
measure  completed,  before  I  was  acquainted  with  it,  so 
that  it  would  have  been  too  laborious  a  task,  to  begin  them 
iwew. 

They  who  have  at  heart  the  improvement  of  irieasuririg  Modes  of  a^  • 
lieights  by  the  barometer  however  would  do  well,  to  oalcu-  heights  by  tks 
late  their  observations  according  to  different  formnlee,  for  on  barom::ter 
tbia  point  the  result  of  experience  is  chiefly  to  be  considered,  ^^^"^  wUh^url- 
and  we  have  not  yet  a  sufficient  number  of  decisive  facts,  to  gonometrical 
induce  us  to  employ  one  formula  or  method  exclusively  of       °  *        ' 
every  other.     It  is  desirable  that  some  philosopher,  residing 
in  the  neighbourhood  of  a  solitary  mountain,  should  mea- 
•are  it  trigonoraetrically  with  great  exactness^  and  afterward 
repeatedly  ascertain  its  height  by  the  barometer,  calculating 
tiis  observations  according  to  several  formulae,  atid  compar- 
ing their  results  with  his  geometrical  meat*urement.     It  is  and  tried  at  v*- 
jparticulariy  important,    tliat  these  observations  should  be  no"«  seasonr 
made  at  all  seasons  of  the  year,  and  at  differeat  rimes  of  the  ^-^r^^  ^f  ^^ 
Say,  so  as  to  take  in  every  varialion  of  temperature:  but  in  day. 
reality  when  o^oiiutains  of  moderate  height  dre  visited,  we 
g^erally  find  on  them  the  same  degree  Of  teinperatui'e,  and 
most  frequently  that  at  which  the  various  formula  give  near- 
ly tKe  same  results.     We  ought  not  to  suppose  therefore, 
that  the  science  has  already  attained  such  a  degree  of  per^* 
fection,  as  to  enable  us  to  dispense  with  farther  trials :  the 
buly  course  to  be  followed  appears  to  me  to  be  that  of  expe- 
rience. 

The  necessity  of  employing  good  instruments  is  too  ob- 
vious to  mention.     It  is  likewise  to  be  wished  that  the  tra-  When  calcul» 

veller,  into  whose  views  it  may  not  enter  to  invv  hvi 'hts  with  V^"**"^*'  "***'*' 

•  ,      .  .  .  .,      V  »n  a  loose  way, 

Any  great  precision,  as  the  geologist  in  general  tor  mstanre,  t'is  shouid  b« 

would  apprise  us  of  this.     It  would  farther  Le  of  advantutje,  meiii  wned. 

P  2  when 


y 
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when  accurate  barometrical  measurtements  are  pubtished,  to 
mention  the  hour  of  the  4§y  when  they  were  made ;  and  at 
the  same  time  the  measurements  of  other  travellers,  howerer 
ditlerent  tliey  may  be  from  our  own,  with  the  formulae  the? 
employed  if  possible.  Thus  useful  materials  would  bestwed 
tkp  for  the  promotion  of  science. 

The  following  observations  are  classed  according  to  IIk 
jonmies  in  which  they  were  made ;  and  in  them  I  have  cos- 
formed  as  much  as  possible  to  the  rules  I  hare  ]«d  down. 

Sect.  I. 

Tour  through  Heights  ascertained  during  a  tour  made  in  the  ci-devant  ffD> 
^t^uJxidj.  vinces  of  Picardy  and  Nitrmandxf. 

This  tour  was  made  toward  the  end  of  the  sammcr  of 
1803,  in  company  with  my  friends  and  colleagues  Mefln. 
Ite  leading  oh-  J  urine  and  de  la  Roche.     I  set  off  from  Paris  with  latent 
jccis.  ^Q  follow  the  seacoast  as  much  as  possible,  to  examine  the 

structure  of  the  shores,  and  the  diiTereDt  elevations  of  fbe 
cliffs.  I  used  a  siphon  barometer  made  by  I>umotier,  wluck 
however  I  did  not  think  sufficiently  accurate  to  allow  ne 
to  consider  my  results  in  any  other  light  than  simply  get^ 
gical. 
diiali  soil  in-  It  is  well  known,  that  part  of  the  soil  of  France,  pith 
tiiS^"^^"^  ceedinjr  in  a  north-west  direction  from  Champagne  to  the 
borders  of  the  sea,  is  conn>osed  of  chalk,  which  continoo 
as  far  as  England,  and  includes  flints  of  irreQ^iilar  form,  le- 
parate  from  each  other,  but  arranged  in  parallel  beds,  more 
or  less  distant,  which  alternate  with  the  chalk.  Beanviis, 
Amiens,  &c.,  are  in  this  line.  On  the  left  bank  of  th« 
Somme,  below  Amiens,  are  little  hills  of  no  great  heiglit 
formed  of  this  chalk,  which  is  burned  for  lime.  At  Pi^ 
quimiy  there  is  very  good  p<at. 

At  St.  Valery  on  the  Somme  the  cliff  is  not  above  60  or 
Stratum  of  ^^  f*'^^  higli.  The  chalk  is  in  horizontal  strata,  a  foot  sod 
flirjts  w!i>ch     iijtif  thick,  between   which   is  a  very  thin   bank   of  flinti 

when  WAihcd      rrM  /,•  II  I      >    I  I  «     . 

out  form  the      *  "*''^^*  tl'.'its,  separated  and  rounded  by  the  waves  of  theses, 

pebbles  on  the  a[::.car  to  compose  t)>e  pe'Jjies  that  aie  found  at  the  month 
shore 

of  the  river.      At  Crotoy,  a  town   formerly   fortiBed,  and 

built  on  tlie  ri^ht  bank  of  the  Somnie  at  its  mouth,  the  cliff 

no 
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longer  exists,  and  we  find  only  a  white  quartzose  sand^  White  quar^ 
forming  downs  of  little  height  following  the  direction  of  the  ^^^^. 
coast  toward  St.  Qnt^ntin.  The  same  sand  is  seen  all  along 
the  coast  from  .St.  X'alery  to  Cayeux,  and  even  to  the  envi- 
rons of  the  town  of  Ault.  This  allnvion  therefore,  if  it  have 
been  produced  by  the  Somrae,  occupies  a  space  of  at  least  7 
or  9  leajifues  [18  or  -20  miles].     Is  it  not  rather  owing  to  the  p«»"lwps  left  by 

.         .      ..  .t  i  ih"  r._ireat  of 

retreat  o\  the  sea  ?  the  sea. 

Near  the  town  of  Ault  the  pebbles  are  so  accumulated  on  T'xt'.i>.;ivc  bed 
the  borders  of  the  sea,  that  they  extend  above  a  mile  in- "^  I'^^l'^lesiu- 
laud.  I  found  there  a  flint  passing  to  the  state  of  calce- 
dony.  At  this  town  the  cliffs  reappear,  still  exhibiting  the 
same  structure.  At  the  city  of  Eu  there  is  an  interruption 
of  the  cliffs,  which  appear  again  at  Treport  with  the  same 
character. 

,  From  Criel  to  Dieppe  the  soil  is  essentially  sandy.     This  Sandy  soil. 
town  18  in  a  bottom,  through  which  the  river  Arques  flows: 
and  it  is  these  valleys,  watered  by  so  many  different  rivers.  Cliffs  inter-  * 
the  course  of  which  in  general  approaches  more  or  less  a  ^"P^®****^ ''" 
wcrt-north-westerly  direction,    that   the  continuity    of  the 
cliffs  is  interrupted.     From  Fecamp  to  Havre,  the  countrj' 
being  less  intersected  by  them,  the  cliffs  are  more  conti- 
nuouff. 

At  cape  de  la  Heve,  about  a  mile  and  a  quarter  north- 
north-west  of  IIa%Te,  the  cliff  is  not  so  abrupt  as  at  Ault 
■  end  Treport ;  in  other  respects  its  structure  is  nearly  the 
same.     At  the  bottom,  toward  the  village  of  St.  Adresse,  a 
bank  of  marie  is  found,  of  which  bricks  are  made :  and  the  Marie. 
chalk  rock  includes  different  kinds  of  petrifactions,  as  well  Petrifactions 
as  flints,  and  nodules  of  pyrites,  which  are  decomposed  by  *J^*^  ^J','!*^  *** 
oxidation  when  exposed  to  the  air.     The  cliff  is  continue<l 
up  the  course  of  the  Seine  :  and  at  Orcher,  a  pleasant  vil- 
lage 3  leagues  [7^  miles]  east  of  Havre,  it  is  about  200  feet 
high.     Here  it  is  more  abrupt  thHU  at  cape  de  la  Heve,  and  Sandstone  un* 
about  a  fifteenth  part  at  the  bottom  is  composed  of  a  sand-  ^^^  ^^' 
•tone  with  small  siliceous  pebbles. 

At  Honfleur  the  cliff  ceuses  to  contain  strata  of  flint,  and  pimts  c^ase. 
diminishes  in   height  as  it   approaches   the  mouth  of  the 
Toucques,  4  leagues  [10  miles]  farther.     From  Tronville 
0ur  mcr  to  within  4  miles  of  the  mouth  of  the  Dives  it  al- 
most 
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C^ff^  river 
building  &tone. 


jRreestone. 


Comua  Am- 
monis. 


Redduh,  niost  wholly  disappears.     A  reddish,  shelly  calcareous  ston^ 

stoneV  ^  ^^^y  *^l>"n^ant  on  the  shore.     Imperceptibly  the  cliff  rises 

again,  and  opposite  the  rocks  called  the  Black  Cows  it  is 
Blue  marie  in-  about  150  feel  high,  about  two  thirds  of  the  lower  part,  be- 
■lieUs^anX**     ?"?  ^  bluiMsh  marie,  include  a  large  species  of  fossil  oyster, 

traces  of  bitu-  called  the  crestid  oyster,  other  petrifactions,  and  signs  of  bi- 

min'ujed.  wood.  ,*..,*        j     '  ti  *  •      L   lu 

tummized  wood.     Ihe  upper  part  is  chall^« 

Sand.  From  Dives  to  Savenelles,  or  Sallenellcs»  at  the  mouth  of 

the  Orne,  nothing  appears  but  sand,  forming  in  some  places 

downs.     On  proceeding  up  the  Orne,  near  a  mile  and  half 

beyond  Savenelles,  are  quarries  of  a  large  grained  calcareoos 

stone,  soiled  with  yellow  earth,  lying  in  horizontal  strati, 

and  used  fur  building  in  the  country  round. 

From  Gray,  at  the  mouth  of  the  Seule,  no  cliff  is  seen 
till  we  come  to  Tracy,  a  villac^e  8  or  10  miles  to  the  west- 
Cliff  of  blueish  south-west.  There  it  is  about  200  febt  high  ;  and  is  fonncid 
of  a  very  fine  grained  bloeish  freestone,  tolerably  hard,  in- 
terspersed with  scales  of  mica,  lying  in  horizontal  strata,  ai\d 
including  a  prodigious  quantity  of  cornua  Ammonis,  some  of 
which  are  very  large*  The  whole  of  this  coast  abounds  in 
fuci  and  other  roarii)o  plants. 

The  same  calcareous  freestone  forms  the  substratum  of  tbe 
soil  from  Ha^oux  to  Lit  try,  a  village  5  n^iles  to  the  south- 
west. At  Littr>  is  a  coalpit,  that  deserves  the  at|efltion  of 
tlie  naturalist.  It  was  opened  in  1741  f  and  has  two  shafts, 
one  of  which,  called  St.  George's,  is  ^^5  feet  [368  Eng.] 
dcep«  and  has  several  extensive  galleries  issuing  from  it.  llie 
thickness  of  the  coal  varies  from  4f  io  J  feet  [4  feet  10  in, 
to  g  feet  7  in  ] :  it  lies  on  a  browniiih  calcareous  freestone, 
but  1  ttle  effervescent ;  and  this  on  a  clay,  very  soft  to  the 
touch,  and  not  attackable  by  acids.  At  250  feet  [2(>7  Eng.] 
from  the  surface  occurs  a  stratum  of  a  primitive  congluti- 
nated  stone,  composed  of  siliceous  pebbles  generallv  an  incb 
or  two  in  diameter,  nodules  of  steatite,  and  thin  lamime  of 
coal,  cemented  by  a  finer  freestone,  \yhich  does  not  ttkr- 
vesce  with  acids.  No  petrifaction  has  yet  been  found  in  this 
coal  mine,  except  one  brunch  of  a  tree,  in  which  traces  of 
\voo<iy  tibres  are  [perceptible.  The  coal  is  in  general  very 
sulphurous  :  that  o(  the  best  Quality  is  sold  on  the  spot  Air 
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26s,   [1 3d.]   the  bushel,  weii^hing  about   130  lbs;  and  the 

worst  fetches  15s.  [7 id,].     The  water  of  a  well  18  feet  deep.  Water  «t  the 

at  the  bottom  of  St.  George's  shaft,  frecEes  on  its  surface  in  ^^  winter. 

winter.      On   the  27th  of  Septombpr  Deluc's  thermometer  Cold  greater 

stood  thereat  12*8  f60-8  F.],  while  in  the  open  air  it  was**^^*"** 

open  ftir. 
at   17'6  [71*6  F.].     The  water  of  this  well  is  extremely 

acid. 

The  V'^irc,  which  falls  into  the  sea  not  far  from  Isigny,  forms  Sjind  bank. 
a  considerable  bank  of  sand  at  its  mouth.     There  is  no  ap- 
pearance of  cliff  here ;  but  at  V^ierville,  a  small  town  on  its 
left  bank,  and  not  far  from  the  sea,  there  are  some  traces, 
which  soon  give  way  to  the  sards  and  downs,  that  extend  to 
Ravcnovillc  7|  miles  N.  N.  W.     Throughout   this  space  an  Shells  and  los- 
immense  quantity  of  shells  are  found,  which  are  collected  used  as  ma- 
and  sold   to  the  farmers  for  dressing  their  grass  land.     The  nuie. 
zostera  marina,  which  covers  the  shore,  is  collected  for  the 
same  purpose.     The  rudiments  of  cliff  seen  at  Vierville  con* 
sist  of  horizontal  strata  of  free  stone,  alternating  with  clay ; 
both  including  many  petrifactions,  particularly  graphites  ai^d 
ammites. 

At  Ravenoville,  which  lies  opposite  the  isles  of  St.  Mar-  Fetrosilex. 
couf,  wc  enter  at  once  upon  the  primitive  class  of  stones.  A 
beautiful  kind  of  reddish  scaly  petrosilex  forms  the  transi- 
tion from  the  primitive  substratum  of  the  peninsula  of  Cher- 
bourg to  the  shelly  calcareous  stone  of  the  surrounding  coun- 
try. I'he  houses  of  the  neighbouring  villages,  as  wi*ll  as  the 
furts  on  the  coast  of  la  Hougue,  are  built  with  this  pctrq- 
silex. 

The  islands  of  St.  Marcoiif  arc  probably  of  a  similar  rock, 

since  the  corresponding  coasts  of  England  are;  so  that,  as  Granite nrblia> 

Mr.  Driamethcrie  observes,  we  can  scarcely  doubt,  that  the**'^.®**?"**' 
,^.  •  11'..         ..It  •     under  the  — 

granite  extends  far  mto  the  sea  on  both  ndpB  6f  the  channel :  aciou  the 

and  if  it  were  ever  to  be  laid  drj',  we  sliqii|d  probably  fincl  ci»*«">el« 
the  continuation  of  the  granitic  chain  from  ontcpuntry  to  the 
other ;   or  at   least  thoy  would  be  separated  pnly  by  a  few 
plains  of  secondary  formation,  as  are  the  granites  of  Britanny 
and  what  was  formerly  Limousin. 

Ravenoville  is  perhaps  the  most  northerly  placp  in  France,  Salt  pans, 
where  salt  is  made  by  imitating  to  a  certain  ]><)int  the  pro- 
cess 
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cesiB  of  salt  manh.es :  the  tide  flowing  into  basins  formed  in 
the  sand,  where  the  water  stands  some  time  to  evaporate  be- 
fore it  is  boiled  down. 

The  clififs  do  not  reappear  as  far  as  fort  de  la  Huugur, 

where  I  was  obliged  to  give  up  my  design  of  doubling  cape 

Barfleur,  viewing  the  real  granite  in  its  native  situation.    A 

disagreeable  event,  which   it  would   be   useless  to  roentioo, 

obliged  me  to  proceed  directly  to  Valo|i;ne.      On  this  mad  I 

Schist.  continually  met  with  argillaceous  schist,  which  as  it  proceeds 

in  land  forms  a  series  of  woody  hills,  rising  in  height  as  thfj 

fun^  sown  to  recede  from  the  coast.     Near  Valognc   the  ti/^  £airopew, 

jnanure*^    ^'   furze,  is  seen  in  abundance.     It  is  sown  there,  to  he  banic4 

on  the  land  as  a  manure. 
Woody  cotin-      Fr:>m  Valogne  to  Cherbourg  the  country  is  woody,  and  tbc 
^'  soil   reddish.     Cherbourg  is  built  on  a  substratum  of  light 

Steatite.  green  steatite,  very  greasy  to  the  feel,  in  lamina?  more  or  less 

curved.     In  some  places  they  are  in  separate  pieces,  coane 
Harbour  of      grained,  and  easily  broken.     The  new  basins  for  the  harbour 
^^  <>"''£•      Qf^  cutting  out  of  this  rock.     Large  nodules  of  true  granite, 
and  veins  of  quarts;,  are  included  in  the  steatite. 

The  mountain  of  Roulc,  a  little  to  the  south-south-east  of 
pherbourg,  may  be  considered  as  constituting  the  clifT.     It 
terminates  abruptly  toward  the  town  in  a  precipice  about  40 
PetrosUcx.        toi<it»s  hi^h.     It  consists  of  a  kind  of  dull  pctrosilex,  with  a 
sheliv   fracfurc,  in  some  places  reddish,  in  others  whitish, 
much  like  that  of  Raveuoville,  but  evidentlv  in   strata  seve- 
ral  feet  thick,  all  running  S   S.  E.  and   N.  N.  W.     Quartz 
Quarried  for      cr^stfils  arc  occasionally  found  in  it.     This   rock  is  wrought 
Gherb<  urg.       ^or  the  works  of  the  harbour^  bein»  blasted  in  larfi;e  masses. 
Hilly  country.      Brtween  Cherbcur^  and  St.  Lo  the  soil  is  variable.   Thence 
to  Aulnay  aiu)  on  to  Faiaise  it  is  hilly,  and  woody,   but  the 
trees  are  in  general  low.     The  usual  direction  of  these  billi 
is  noitii  and  south,  and  ihey  diminish  in  iieight   as  they  ap- 
Schist.  proiicli  the  coast,     'i  hey  consist  of  a  micaceous  artjriliaceous 

schist,  v.hich  does  rot  *  fft^rvesce  with  acids,  and  includes  no 
oiganic   ^o'iies.      in  some   (tlaces  it  passes  into   true  slate. 
Limestone        N'  ar  Vdh  jx  howevir,  in  the  di:>lrict  of  Caen,  is  found  a  gra- 
Caulcfcd  oa    nuious  liinc'sUHie  coniaimng  a  prodigious  quantity  of   Lelom- 
furzo,  idles.    Ihc  iurze  on  the  dowa^  is  employed  for  iceding  caliie. 

The 
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The  countrv  on  the  riuht  bank  of  the  Orne  begins  to  differ  Liracstono 

strata 
perceptibly  from  that  on  iho  left.     At  Ussy  10  or  11  miles 

N.  N.  W.  of  Falaiso.  limestune  ocrurs  in  strata.    The  course 

of  the  Orne  indeed  appeai-s  the   boundary  of  two^different 

kinfis  ot  country  :  on  the  left  bank  Kve  6ud  micaceous  ai^gil-  divided  from 

laceoub  schist,  and  on  the  right  limestoi>o.     The  argillaceous  the  schist  by 

schibt  of  the  woody  part  of  Normandy  may  be  considered  as 

forming  thie  transition  to*  the  (trimitive  rork,  that  constitutes 

*the  roost  advanced  part  of  the  peninsula  of  Cherbourg  to  the 

Jif.  N.  W.     At  Verneuil   nodules  of   flint  reappear  in  the  Flinty  chalky 

,cbaik,  and  we  lM»gifl  to  perceive  vineyards.    The  line  traced  eywa* 

by  Mr.  Arthur  Young  on  this  point  appears  to  me  very  ac- 

,curate. 

Thus  we  sec,  1st,  that  the  part  of  France  where  we  find  a  Extent  of  thii 
chalky  soil  interspersed  with  flints  stretches  S.  E.  and  N.  VV.,  '^' 
f^nd  is  pretty  accurately  included  between  the  mouths  of  the 
.fieineand  the  Lys,  occupying  a  breadth  of  ibout  ^0  leagues 
[125  miles]  and  a  length  of  70  [17^  miles]  :  2dly,  that  ia 
this  the  highest  cliffs  occur,  at  Ica^ft  among  those  that  are 
seen  between  St.  Valery  on  the  Somme  and  Cherbourg.  The 
follpwing  tabic  will  show  this  more  conspicuously. 

Heights  above  the  sea  in  Table  of 

P^es.  toises  Sc  thousandth  pans.  heighu  above 

According    According  the  level  of  th^ 

to  Deluc.    toTrembley.  '**• 

Beaumont-sur-Oise 39*362     39  314 

Amiens 38*801  38*977 

Frixecourt •  •  30*009  30*321 

AMlt •25*437  26*100 

TrOport 59*458  60'999 

Ptretal. 52  9*4  54*243 

Cape  de  la  H^ve 46*545  47  729 

Honfleur * 41*798  42*887 

Caumont.»..    141*326  143*707 

Cahagnes  •p 8S'206  89*135 

Alilnay.^ 58*6l7  58*913 

^arcourt  •••••• 22*672  23*229 


vm. 
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I 

VIIL 

A  new  Mitthod  of  Chssmg  the  Hymettapieroms  and  DiffleroMi 
JftfeeUr  by  L.  Jurive,  Corretptmdtnt  of  the  lusHHUet 
Profe$$or  ofAnatcmjfj  ^Tc*. 

HTmenoptera  ^  ^^  dilitinction  pf  the  order  hymenopterm,  poioted  ool 
«  natural ordvr.  1^  Aristotle,  is  so  natural,  that  it  has  been  retaiued  in  ererj 
Geneim  diitinl  system  of  entomology  to  the  present  day.  Linneut,  Geof- 
guUhed  arbi-  froy,  and  Degeer,  divided  it  into  a  few  genera,  more  or  less 
^'  arbitrary',  from  various  partieularities  of  confirmation :  while 

Fabricius  and  Lareilie  have  attended  in  this  point  to  the 
or  br  the  narts  P^'"*'  ^^  ^^^  mouth.  The  difficulty  of  dissecting  thi^  organ 
of  the  mouth,  however  in  the  smaller  species  is  a  great  inconren-eoce:  to 

'lilt?* "  **'^'   ■^'^  which,  and  at  the  same  time  adhere  more  closely  lothe 
system  of  classification  by  the  wings,  Mr.  J  urine  has  recourse 
to  the  disposition  of  the  principal  libs  of  the  wiug  for  the 
generic  character. 
New  method         Having  observed,  that  these  ribs,  by  intersecting  or  termi* 
hj  the  ribs  of  nating  in  each  other,  form  various  reticulations,  which  are 
^^^       constantly  uniform  in  insects  of  the  same  kind,  he  ha»  stu- 
died these  systematically,  and  given  accurate  representations 
of  tlioseof  the  hymenoptem  in  14  coloured  plates,  included 
in  a  quarto  volume,  in  which  he  details  his  method.     On  the 
outer  edj^e  of  the  upper  or  lurujer  wing  of  the  hymenoptera 
are  two  Inr^e  purullel  ribs,  appearing  to  issue  from  the  conc^ 
let,  and  strongly  united  by  an  expansion  of  the  membrane. 
TliC  outermost  of  these  he  terms  the  radial  rib,  the  inner* 
most  the  cnhitol.     llie  place  where  they  terminate  toward 
the  end  of  the  wiii;^,  which  is  commonly  distinguished  by  a 
*j  ot  or  mark  more  or  less  deep,  he  calls  the />otN/,  or  carfuu. 
'I'he  rib  tliat   proceeds  fioni  this  point  to  the  extremity  of 
the  uing  has  a  membranous  space  between  it  and  the  outer 
e<Ige  of  the  wing,  forming  one  or  more  areas,  which  he  namei 
radtal  cells.-  From  the  extremity  of  the  cubital  rib,  and  near 
the  carpus,  another  prominent  line  proceeds  towards  the  ex- 
tremity of  the  wing,  and  the  interval  between  this  and  the 

• 

♦  Ab::''pM  from  the  Magazin  EncyclopOdique  for  April,  1807,  p.  454. 

preceding 
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preceding  is  the  cubital  nelU  which  is  commonly  divided  into 
two,  three,  or  ibur. 

All  these  celU  exhibit  a  great  many  differences :  thus  they 
are  incomplete,  appendiculate,  petiolate,  &c.  These  differ- 
ences coiistitute  the  characters. 

Tne  wliole  of  the  hymenoptera  with  which  Mr.  Jurine  is  Divided  into  9 
acquiiiuled,  and  his  own  collection  contains  2200  species,  he  gg*^™^^ 
include^)  in  Hd  genera,  which  he  arranges  in  three  suborders, 
-distinguished  by  the  manner  in  which  the  abdomen  is  at- 
tached.    The  diptera,  arranged  according  to  the  same  me-  Thediptsra 
thod,  will  shortly  appear,  promi*«4. 


IX. 

description  and  Manjier  of  Using  Mr.  Robert  Salmon's 
Geometrical  Plotting  Quadrant ^  Lenel^  and  Calculator ^  for 
the  Use  hf  Navigation  and  Land'Survejfing;  ascertaining 
inaccessible  Distances ;  and  Dimonstraiing  and  Determia-' 
pig  various  Problems  in  Geometry  and  Trigonometry*, 


o 


N  the  instrument  and  parts  thereof  are  engraved  the  Terms  ased. 
names  given  by  the  inventor,  and  made  use  of  in  these  ex- 
planations ;  the  base  line  being  that  at  right  angles  with  the 
00  dcj^rees  on  t!ie  arc/i,  as  it  is  also  to  the  perpendicular, 
which  perpendicular  always  moves  parallel  to  the  ^0  degrees. 
"For  the  use  of  land-surveying,  where  the  instrument  can  be 
made  stationary,  the  sight  (marked  a,  Hg,  1,  PLY,)  with 
ihe  small  hole  in  it,  roust  be  applied ;  but  for  sea-service, 
the  one  6,  Ftg,  2,  with  the  mirror,  must  be  substituted  in  its 
place. 

Every  person  who  has  had  occasion  to  describe  or  calculate  w]  right-rme 

^he  parts  of  the  right-lined  figures  used  in  gt'ometry,  per-  figure*  resuWa 

...  ••   ii*  1  •       ^      '     /»        ble  into  trian- 

spectiye,  surveymg,  navigation,  dialling,  arch:tecture,  &c.^  gigg, 

roust  have  perceived,  that  all  of  them  arc  resolvable  into  the 

most  simple  of  figures,  a  triangle,  or  some  number  of  them. 

Hence  the  great  importance  of  geometry  and  trigouo- Useoftrigoii« 

metrj. 

•  The  Society  of  Aits  voted  Mr.  Salmon  their  silver  medal  and  ten 

|{uuieas  for  this  invention.     Scq  their  Traas.  vol  XXill,  p.  290,  whence 

^h is  article  is  extracted. 

metry 
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metry,  in  teaching,  either  by  construction  or  calculation,  tbc 
knowledge  of  all  the  properties  or  relations  betw«:eu  the  three 
sides  and  three  angles,  of  which  every  plaae  triaa^le  is  com^ 
^.    ..       .        posed.     Euclid  having  demonstrated^  in  the  fourth  propo- 
ses propro-      sition   of  tiie  sixth   book  of  his  Elements,  that  iu  any  two 
VhM^  ***  ^^      similar  triangles  (by  which  he  means  their   having  the  same 
angles,  without  regard  to  the  actual  lengths  of  their  sido, 
for  one  triangle  may  be  very  small  and   tlie  other  erer  lo 
larg«;)  every  pair  of  the  corresf)onding  bides  in  the  two  triaiH 
««     ^    II         K^^^  *^''®  proiiortional ;   it  is  the  business  of  trieonometrr  t» 
pljcdto  rectan-  solve  snrh  problems,  with  the  help  of  the  taDl(»  of  Moetaad 
f^**»  tangents,  or  of  sectors,  sliding  or  other  rulesi,  and  scales,  by 

which  you  can  find,  on  insp<*ction,  a  right-angled  triangle, 
exactly  sini'lar  to  any  given  riglit-angled  triangle,  (or  having 
one  of  its  ani^lcs  equal  to  90^)  which  can  be  propost^l,  or  can 
occur  in  practice ;  and  by  the  Rule  of  Three  we  say,  as  any 
side  of  the  tabular  triangle  is  to  the  similar  side,  aupiiosed  to 
be  known,  of  the  triangle  undtT  consideration,  so  is  any 
other  side  of  the  same  tabular  triangle,  to  the  corre5)KindiDg 
si;le  supposed  to  be  sought,  of  the  triangle  in  question.  It  it 

ir    .  4  «  evident,  that  bv  means  of  the  base  fine,  perpendicnfar,  and 

Instrument  ap-  '  -  ^.    .    x-         •     .  ■_       l 

)>Hcable  to        either  the  ttpper^  or  lower  limb  ot  uiy  nistrument,  by  the  two 

^^B^;  motions  of  which  \X\^  perpendicular  is  capable*  and  the  aa- 

gular  motion  of  which  the  limbs  are  capable ;  any  rights 
angled    triangle   whatsoever,  as  C  B  E,  or.C  I>  E,  in  the 
diagram  rig.G,  /V.  V,  may  be  instantly  formed,  (by  bring- 
ing the  top  corner  of  the  perpendicular  to  touch  the  limb\ 
with  the  i>aine  or  greater  facility,  than  it  could  be  taken  oot 
of  a  trigonutuetrical  table,  measured  by  the  compussev  on  the 
sector,  or  set  on  any  instrument  now  in  use  for  that  pur|)Ose. 
But  nu  iitstrn:n(M]t  that  I  have  been  or  read  of  is  capable  of 
and  rniially  to  ^"^rinini;   imuicdiatily  avy  obtuse^ngfed  triangle^  as  on  my 
obtubu  ^i'Jb}^^'  geotuftricul  p'ollhig  fjuadraut  can  be  dime;  nor  can  the  tri- 
gononutrii-al   twb'^'s  be  applied,  to  produce  the   sides  and 
angles  of  such  a  triangle,  without  hon.e  trouble,  in  any  case; 
and  in  soine  i>f  the  most  usrful  cases  in  practice,  the  labour 
is  v<^ry  (s>nsidorabIe.     I  shall  therefore  give  the  solution  of 
ProbVmptn  be  five  problems.       First,   sn|"p)sing,   that   Figure  6,     PL  W 
solTcd  by  it.     represents  my  iii'-.t  ruin  cut,  set  tu  answer  this  and  thu  follow* 
ing  probW.'r.is;   A,  H,  C,  bfing  the  triangle  under  coiiMdrr- 
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ation;  then  since  the  Z  A  C  E,  is  by  Euclid  (I,  20)  eqnal 
tl»  the  Z  B  A  Cy  it  is  evident  that  this  angle  will  be  shown,  or 
may  be  set,  by  means  of  the  divisions  on  the  arc  F  G ;  also, 
that  »nce  C  B  £>  and  I  C  B,  are  also  equal,  the  arc  H  I, 
with  the  addition  of  90®  (for  the  angle  E  B  A),  will  show  the 
/»  C  B  A,  of  the  triangle ;  it  is  equally  evident,  that  the  arc 
F  H  will  show  the  sum  of  the  two  Zs  B  C  A,  and  AC  F,  at 
the  same  time  that  tike  lengths  of  all  the  sides  may  be  read 
off,  on  the  divisions  or  scales,  on  C  A,  C  B,  and  B  A« 
Therefore : 

Firrt. — To  anuiruct  or  set  a  triangle 9  havitig  two  of  its  angles 
and  the  side  betioeen  them  given. 

Set  the  limb  C  G,  to  the  division  at  G  upon  the  arc  an-  To  set  a  triao. 
tweriog  to  one  of  the  angles,  say  A,  and  make  it  fast,  then  8^®  ^^  which  s 
to  this  ZA  add  the  other  given  angle,  (which  we  will  call  C)  side  between 
and  .set  the  other  limb  C  H,  and  make  it  fast  at  the  division  them  are  giTea 
H,  on  the  arc  answering  to  the  sum  of  their  degrees;  then  on 
the  limb  C  G  seek  the  length  of  the  given  side  C  A ;  next, 
puah  the  perpendicular  up  or  down,  till  the  parallel  cuts  the 
p<Mot  A,  (always  observing,  the  divided  edges  are  those  yoti 
work  to),  and  by  the  help  of  the  mill-headed  nut,  move  the 
perpendieularf  till  its  top  corner  just  touches  the  limb  C  H> 
my  in  the  point  B;  when  it  is  evident  that  the  degrees  on 
the  arc  H  I,  added  to  90^,  is  equal  to  the  angle  B,  and  that 
tho  other  fades  C  B»  and  B  A,  may  be  read  oif  thereon.  Or 
supposing  C  B  D  to  be  the  triangle,  whose  angles  B  and  C 
and  side  B  C  are  given,  we  have  only  to  move  the  limbs  so  as 
to  make  I  H  eqnal  to  B,  and  H  G  equal  to  C,  and  then  to 
bring  the  top  of  the  perpendicular  to  touch  C  H,  at  the  divi- 
sion B,  answering  to  the  side  C  B,  when  the  other  Z  D  will 
be  shown  by  the  division  on  the  arc  G  F,  adding  90^  thereto ; 
and  the  remaining  sides  C  D  and  B  D  may  be  read  off  on 
their  respective  scales, 

Socond. — To  set  a  triangle^  having  two  sides  and  the  angle 

included  between  them  given. 

Let  A  B  C  be  the  triangle,  A  B  aud  A  C  the  given  sides,  Twosidetc  an4 
and  A  the  given  angle;  first  set  the  limb  C  G  to  the  division  ^^®  ^ng\e  be- 
answering  to  A,  then  bring  tiie parallel  up  to  the  point  A,  an-  given. 

swejing 
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Bwmii]£  to  the  s<de  C  A,  and  by  the  itif^  move  the  perpendt' 
cuiar^  till  B  /V  anstireis  to  the  ||r;veD  cide  ))  A;  next  bring 
down  the  limb  C  I  i  to  touch  B,  and  ou  C  B  may  be  read 
the  other  side,  while  H  G  wll  bhow  the  aii^le  C,  and  I  U  -f 
90^  the  Z  B,  nvhence  all  the  six  parts  are  known. 

Third. — T'j  set  a  triangle^  having  uoo  Mrs  Qttd  am  angle  oppO' 

site  to  one  of  them  given. 

Two  Hides  and  ^-^^  A  B  C  be  the  triangle,  A  C  and  C^  B  the  given  sides, 
an  angieo|)po-  and  A  the  given  angle ;  first  read  the  angle  A  on  F  G»  and 
JbTJ^gWen!^  set  the  limb  C  G  thereto ;  then  push  tip  the  paraUel  to  the 
division  at  A,  answering  to  C  A,  and  with  one  hand  votktbe 
nut  u:)d  with  the  other  move  the  limb  C  H,  till  they  touch  at 
B,  the  division  answering  to  the  side  C  B ;  then  B  A  is  tlie 
aide  nought,  and  the  arc  G  II  will  show  the  Z  C»  and  I  H  -I* 
90®  the  L  B. 

Fourth. — To  set  a  triangle^  hating  two  angles,  and  a  side  ip* 

posite  to  one  of  them  gioen* 

Two  angles  Let  A  B  C  be  the  triangle^  A  and  G  the  given  aaglel, 

poRitetoonecl^'^^  B  A  the  given  side ;  first,  set  F  G  to.the  Z  A,  and  G  H 
them  given. ""  to  the  Z  C,  then  push  thv  perpendienlar  up  or  down  widi  aoe 
hand,  wliile  the  other  works  the  nui,  till  the  given  aide  B  At 
on  t}ie  parallel^  is  applied  exactly  between  the  Hmhs  C  H, 
and  C  G,  then  I  H  -f-  90'^  will  show  the  remaining  angle  B, 
and  on  C  B,  and  C  A,  may  be  read  the  lengptha  of  those  sides. 

FitYh. — To  set  a  triangle  whose  three  sides  are  giioenm 
Thr^  :>ides  Let  A  B  C  be  the  triangle ;  on  the  limb  C  H  seek  tbf 

'^^^^"'  point  B,  answering  to  the  side  C  B ;  then,  using  one  haad 

to  move  the  ptrpttulicular^  and  the  older  to  turn  tlie  ««<,  let 
an  assistant  at  the  same  time,  with  his  right  hand,  geatly 
move  the  limb  C  II,  while  you  cause  the  top  corner  of  tlie 
perpendicular  alw:iys  to  tonch  the  point  B;  at  the  sumetime 
lot  X\\*i  fiHsifitant  move  the  limb  C  G  with  his  left  hand,  til' 
tho  lenj^ths  of  C  A,  and  B  A,  on  their  respective  scales,  arc 
fonnd  to  intersect  earh  other,  when  F  G  ^*ill  show  the  Z  A, 
G  H  the  /  G,  and  H  I  ■{-  yO^  the  Z  B. 
Thcin*Trn-  My  hohition  to  the  la^t  problem  is  inferior  to  the  common 

"nvlni^ui  ^ '  method  of  plotting  the  trianghi  on  paper,   and  measuriuj 

the 
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the  angles  with  a  protractor;  but  I  have  introduced  it  her^,  than  the  coqi- 
to  show  that  my  instrument  is  capable  of  solving  this,  as  well  ^^^  ™         ' 
as  ail  other  cases  of  obtuse-angled  triangles,  and  might,  by 
extending  the  arc  to  a  Memicircle,  as  shown  by  the  dotted 
lines  on  the  figure,  solve  any  triangle.     In  the  practical  pro- 
blems in  surveying,  which  follow,  the  triangles  can  always  be 
taken  right  or  obtuse  angled,  and  the  instrument  as  at  pre-, 
sent  constructed  is  fully  competent.    I  might  here  add,  that  Linedmded 
a  i^ven  line  can  readily  by  my  instrument  be  divided  into  hy  it  ioto  any 
any  number  of  equal  parts;  drawings  might  be  enlarged  or  p^rt,, 
duninishedyas  readily  as  with  the  proportional  compasses,  and 
many  other  equally  useful  purposes  may  be  effected  thereby. 

First. — To  measure  an  vf accessible  distance^  by  a  perpendicu- 
lar line  set  off  towards  the  right  handy  from  the  line  or  base 
between  the  observer  and  objector. 

Set  the  base  line  of  the  instrument  in  a  line  pointing  to  Method  of 
the  object,  at  the  same  time  place  a  staff  at  aay  distance  at  meAsuring  an 
pleasure,  as  a  perpendicular  (being  90  degrees  from  the  base),  distance. 
Oq  this  perpendicular  measure  any  distance  (say  50  yards 
or  other  measures)  us  a  seconll  station ;  move  the  instrument 
to  this  distance,  and  place  it  with  its  perpendicular  in  the 
fame  line  as  before;  the  instrument  being  so  placed,  set  the 
tower^imb  pointing  to  the  object,  and  with  the  screw  make 
the  same  fast;  this  done,  the  distance  of  the  object  will  be 
thus  readily  known.  Raise  the  moving  perpendicular  of  the 
instrument  to  the  division  50  (as  before  suggested],  then  with 
this  height  move  the  same  by  means  of  the  im/,  till  the  cxtre* 
taity  intersects  the  lower  limb  before  set.  at  which  intersection, 
the  distance  from  the  second  station  will  be  shown;  and  on 
the  base  line  will  also  at  the  same  time  be  seen  the  distance 
from  the  first  station:  this  is  a  case  of  right-uiigled  triangles. 

Note, — As  the  divisions  on  the  perpendicular  are  denomi- 
nated (either  feet,  yards,  i)ole8,  or  other  measures],  so  will 
the  distances  be  indicated  on  the  other  iimbst  and  on  the  base 
of  the  instra^ment. 


Secondly. — To  determine  the  distances  of  any  two  inaccessiUe 
objects,  both  objects  lying  in  a  right  Uncfrom  the  observer. 

As  before  directed,  place  the  instrument  with  its  b<tse  in  ^j.^  measure 

the  the  disunce  u 
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rwo  inaccessl-  the  line  of  the  objects;  then  by  means  of  the  upper  Hmh^  let 
lichi  liue.  *  *  ^t  90  degrees,  place  a  Btuif  hs  a  perpendicular  at  anv  distanct 
at  pleasure  (say  50  as  before).  This  done,  remove  the  iiH 
strunient  to  this  second  station,  and  ploce  it  so  that  tLe 
upper  Kmh  (still  at  90°)  may  be  in  the  same  line  as  wheo  «t 
the  iirst  station ;  this  done,  move  the  upper  Rmb  into  the  di- 
rection of  the  nearest,  and  the  lower  limb  into  tlie  directioi 
of  the  most  distant  object;  which /ti/t&«  bein^  so  set, and 
made  fast,  the  distance  df  both  objects  from  the  second  sts- 
tion  will  be  seen  on  the  two  /tm6i,  and  the  distance  firom  the 
first  station  at  the  same  time  seen  on  the  ba^  iine^  by  lettiog 
and  moving  the  perpendicular  as  directed  tu  the  last  caie. 
This  is  also  a  case  of  right-aii^leti  triangles. 


Thirdly. — To  measure  an  inaccenible  distanee  m  an  oUfti 
angle^  where  a  rhjihi  angle  eafMOi  be  otUained^  by  rfasM  of 
aome  impedimeni  on  the  ground, 

to  measure  an        At  the  first  station,  fVom  which  the  distanc^e  is  requmda 

inacce«.ible      place  the  instrument;  tlien  set  op  a  staff  in  any  attainable 
disunce  in  an  "j.         .  »  *  , 

oblique  angle,  direction,  to  any  distance  at  pleasure  (the  more  distant  the 
better).  The  instrument  being  set  with  its  base  m  dirrctioB 
to  the  staff,  with  one  of  the  moving  iimbs  take  the  aogleof 
the  object,  and  with  the  screw  fix  it  thereto.  This  donc^ 
move  the  instrument  in  the  direction  of  its  base  (being  be^ 
tween  the  first  station  and  statf  set  up)  to  any  certain  distance, 
(say  50  yards  or  measures)  as  a  second  btatioii.  From  this 
second  station  again  take  the  angle  of  the  object,  and  tlicreto 
fix  the  other  moving  limb ;  this  done,  the  distance  both  froa 
first  and  second  station,  as  aliiO  the  bases  and  perpendicuhn 
tiiereto  will  tlius  readily  be  seen.  Set  the  perpendicular  wi 
random  to  any  height,  move  the  same  till  the  upper  point 
intersect  the  vpper  limb^  or  that  most  distant  from  the  6tfSf, 
then  read  off  on  the  parallel,  the  divisions  parallel  to  thebas« 
subtended  between  the  two  hypothenuses  or  limbs ;  if  thii 
distance  or  divihion  be  equal  to  the  distance  measured  oa 
the  base  liuo,  (i.  e.  50)  then  the  distance  of  the  object  frwa 
both  stations  will  be  shown  on  the  two  limbs^  as  will  also  the 
base  and  i)erpendicular  on  the  respective  Hues.  If  the. divi- 
sions on  the  parallel  ^^  not  agree  with  the  distance  measured, 
the  perpendicular  ig^uat  be  altered  till  that  division  is  shown, 

when 
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wheu  the  required  distai^ce  will  be  giren.     This  is  a  case  of 
our  first  problem. 

Fourthly. — To  leveU  or  mciisure  the  altitude  of  any  object. 

-    It  is  ojqIv  necessary  to  set  the  plane  of  the  instrument  ver-  To  mc^asure 

tical,  instead  of  horizontal,  by  means  of  the  joiot  under  the  an  object. 

instrument,  whence  it  is  evident  every  case  may  be  known  as 

on  the  horizon ;  and  to  level,  it  is  only  requisite  to  set  the 

spirit  level  at  the  back  of  the  instrument,  the  base  line  and 

every  object  cut  by  the  siune  Fill  be  level  thereto. 

Fifthly. — To  take  angles  or  altitudes  at  sea,  where  the  instru^ 

ment  cannot  he  made  stationary* 

For  this  purpose,  it  is  first  requisite  to  change  the  sit^ht  a,  To  take  anflfet 
Fig,  1,  and  substitute  the  one  b,  Fig,  2;  which  being  firmly  or  altitudes  ajt 
fixed  and  adjusted  at  right  angles  with  the  upper  limb,  it  is 
e\'ident  that  when  by  reflection  any  object  be  brought  to  co- 
incide on  the  mirror,  at  the  extremity  of  the  base  Hney  with 
another  object  seen  in  the  direction  of  such  ^5^,  the  angle 
will  then  be  known,  being  double  what  the  upper  limb  de- 
notes on  the  arch^  to  which  true  angle,  or  its  double,  the 
htrer  limb  may  be  fixed,  leaving  the  one  with  the  mirror, 
again  at  liberty  to  take  another  obiservation  and  angl«f,  at  any 
distant  place,  or  time;  which  being  so  taken,  this  Hmb  may 
be  also  moved  and  fixed,  to  double  ii^  apparent  angle,  and 
the  altitude  or  distance  be  then  determined,  by  setting  the 
perpendicvlar  and  parallel  as  in  other  common  cases  on  land* 

From  this  mode  of  determining  distances,  as  the  use  ot  cal-  Sunersedestbe 
culations  and  of  tables  of  sines  and  tangents  are  superseded,  use  of  calcuU^ 
it  is  presumed  that  much  convenience  will  ariKe  to  the  unlet-  bles'of  ^ines 
tered  who  may  have  ocH?asion  to  use  it,  and  thereby  the  errouis  ^^^  ungeats. 
of  calculations  will  be  avoided. 

As  well  as  the  before-mentioned  purposes  to  which  the  in-  Various  other 
strument  applies,  it  is  presumed  there  will  be  found  other  pses  to  which 
things  which  it  will  perform,  some  it  is  hoped  useful,  and  ^  ''^^^* 
some  amusing,  amongst  which  may  be  enumerated,  Multipli- 
cation, Division,  Kale  of  Three,  Double  Rule  of  Three,  &c. ; 
determining  the  area  or  sides  of  any  sort  of  triangle  from  any 
proper  data ;  determining  the  inscribing  or  inscribed  circle 

Voji.  XVIU— Nqv.  X807.  ,  Q  of 
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of  any  triangle^  square,  or  pol ygon,  showing  a  mean  pr(ipor< 
tioiial  between  two  numbers,  &c.  I  |j 

It  is  pre:>umed,  that  an  instrunaent,  if  perfectly  made,  on 
a  large  scale,  would  be  found  very  useful  and  accurate  in 
various  practical  calculations,  as  well  for  making  them.ts  Ibc 
proving  them  afVer  made  in  tigures. 

I'he  followin;;  are  specimens  of  the  manner  of  calaaUaiflg 
by  this  instrument* 

First  Question. — If  £\00  in  12  mtmihs  produce  SO  skUbp 
interest^  what  tpill  X'200  produce  in  18  mOHihst  ad  dm 
what  tciflii prodtue  iu  1^  mOHthsf 

Quef^tion  in  On  the  btue  !ine  of  the  instrument  set  jCioOu    Ob  tke 

»d  b^t.  ^°'^  perpendicuiar  set  80  for  shillings  interest.     Then  biing  tlie 
lower  limb  to  intersect,  which  angle  will   then  be,  ts  per 
question,  equal  to  12  months  nt  all  places  on  the  bate;  hav- 
ing so  fixed  the  iower  limK  move  forward  the  perpetuHaikr 
till  it  intersects  the  iower  iimb  at  the  height  13  on  thc/ifrpae* 
dicular^  then  raise  the  perpendicular  to  18.  and  to  the  estif^ 
mity  thereof  fix  the  upper  limb  to  inter8e9t»  which  angle  vili 
then  be  \i\  propoition  as  19  to  12  to  the  iouoer  Ivmh^  ^'^'V  I 
ec|uul  to  the  diti'ercnt  times,     Tbe  limlw  beiii}^  no  fixed,  kit  I 
only  requisite  to  move  the  perpendicular  to  900  on  the  hem: 
and,  raiding  \\\e  perpendicular  till  it  intersects  the  upper  iinl^ 
ypu  will  have  thereon  the  answer  240  shillings,  andtttk 
same  time,  at  the  intersection  on  the  lower  limb,  l60»  bci^ 
the  intercbt  for  \Z  months  only. 

Question  second. — T'j  determine  the  inscrU^ed  or  inserikug 
circle  of  any  polygon,  the  tide  Iteing  given ;  Jvr  examfk% 
a  hexagon  the  aide  oj'ichich  w  100  Jeet» 

To  determine  get  one  of  the  limbs  to  half  the  angle  included  in  th* 

inscribing  cir-  retiuirod  side  of  the  hexagon  (i.  e.  30  decrees),  then  set  tbr 
cle  of  a  poly-  pprpeudinilar  to  the  height  of  hnlf  the  side  j^iven,  being  ii 
per  question  .'30.  Then  mo\o  the  />tfrp^nr/iri//ar  till  the  et- 
treniitv  intersects  the  Ihnb  hefore  sot,  on  which,  at  such  into^ 
section,  will  he  denoted  the  radius  of  the  inscribinjjcircW, 
and  at  the  same  time  may  be  seen  on  the  base  the  radius  cf 
■  tho  inscrihcd  rircle. 

Quest'.Oj 


PLOTTING   QUA1>RANT>    LETEL,    AND   CALCULATOR.  QQJ 

Question  third. —  To  find  a  mean  proportional  as  between  (JCO 

and  200. 
This  depends  on  the  well  known  property  of  a  right  angled 
.  triangle. 

Set  the  perpendicular  on  the  base  line,  at  the  distance  of  To  find  a  mean 
half  of  the  difference  of  the  two  numbers  (i.  e.  ^il^izlAP);  this  P«^P<>«i""«^' 
done,  raise  the  perpendicular^  and  move  either  of  the  limbs 
till  the  extremity  of  the  /lerptf^w/icM/ar  intersects  thereon  at 
half  the  sum  of  the  numbers,  being  400.  This  done,  the 
height  of  the  perpendicular  will  show  the  proportional  re- 
quired, being  347. 

Note. — On  the  plate  on  which  the  perpendicular  slides 
will  be  found  Noniuses  for  subdividing  the  dirisions  on  the 
base  or  perpendicular  into  10  divisions* 


Rejerence  to  the  Engraving  qf  Mr.  *'Salmon*s  Geometrical 

Quadrant  and  Stqff,  Plate  V. 

Fig.  I  represents  the  face  of  the  ((uadrant,  on  which  A  is  Explanatimiof 
the  iixed  base  line ;    B  the  moveable  perpendicular ;  C  the 
upper  limb ;  D  the  lower  limb ;  E  the  arc ;  F  the  nut,  which 
moves  the  perpendicular  by  means  of  a  rack  and  pinion. 

G,  a  spring  to  keep  the  perpendicular  steady ;  H,  a  screw 
for  fixing  the  joint  of  the  staff;  a  the  eye  piece,  or  sight,  with  a 

it  small  hole  in  its  centre ;  I,  I,  I,  the  sights  fur  direct  visioo^  "'> 

consii>tiug  of  only  a  small  slit  in  each.  When  objects  are  to 
be  viewed  by  retlection,  as  with  a  Hadlsy's  quadrant ;  the 
•ight  a  at  the  centre  is  taken  otf,  and  the  sight  b  with  a  mir- 
ror, khowD  at  Fig.  II  on  rather  a  larger  scale  than  the  for- 
luer,  must  be  substituted. 

Fig.  III. — K  is  the  staff,  the  mode  of  applying  which  to 
support  the  instrument  when  in  u«e  is  shown  by  the  same 
letters  in  the  other  figures;  L  is  the  screw,  by  which  the  staff 
ia  fixed  firmly  in  the  ground. 

Fig.  IV  represents  the  back  of  the  quadrant ;  M  M  are 
the  screws,  by  which  the  upper  and  lower  limbs  are  fastened 
after  taking  an  observation. 

O,  a  Hpirit  level ;  H  the  tightening  screw  for  the  joint  be* 
fore  noticed  ;  P  the  socket  attached  by  its  joint  and  tighten- 

Q  2  ing 
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ing  srrew  to  the  back  of  the  quadrant ;  the  s^tafT  K  is  scir^ed 
intd  the  above  socket. 

Hg,  V.  shows  the  practical  method  of  ii^ng  thn  in>t;y- 
ment  for  determining  the  distances  of  the  objects  Q  anri  R 
from  the  two  stations  S  and  T,  nt  which  the  iustriimcnti^to 
be  successively  placed,  and  ufed  as  before  described. 


DescriptioH  of  a  Larum  appUehtie  to  any  Pocket  Watch,  hy  m 
John  Prior,  qfNMfieUp  near  S/cipton,  in  Craren*^    v 

Applicable  to    JL  N  constructing^;  this  machine,  I  have  endeavoured  to 
*"!.'' '^'^I*^*?  ■      it  as  simple  as  I  could ;  so  that  bj'  the  assistance  of  a 
iug  it.  wutch,  of  any  size,  or  any  numher  of  turns  of  tlie  fu 

which  ever  way  it  is  wound  up,  it  will  cause  the  larum  to 

CO  at  any  time  required,  without  hurting  the  goiii^  of  tl|i 

watch. 
New  method         In  windine^  up  the  main-spring  of  this  machine,  1  h^ 
^Tuadiil^  "^  nsed  a  method  different  from  that  of  any  other  person,  id 
■iwiiij,  which  admits  of  its  acting:  with  considerably  more  power  tift 

wliere  thicker  pivots  are  used.  I 

ajidnn|i|>ingit      The  discovery  of  stoppinjr  the  main-sprintr  when  wo^ 
without  a         up  without  a  fuse*.',   I  must  beg  l«*ave  to   say,  gives  m^ 

great  deal  of  satisfaction;  and  will,  I  hope,  bo  u»>eful  tovy 

brother  workmen. 

To  show  with  what  ease  a  watch  will  turn  the  larum  screv, 

I  made  thie  following^  ex[)eriniont. 
Eise  with  \\'hen  the  inaciiinc  was  wound  up  and  the  level  put  ufn 

which  it  acts,    the  soii'w,  1  turnM  the  axis  of  the  screw  while  one  of  the 

pins  which  has  a  communicHtion   with  the  key  when  thi 

•  The  So-i^ty  of  Arts  vr^hd  Mr.  Prior  tlui;  silver  medal  and  twenty  fv;- 
iii:iis»  lor  UiiS  iir»ciri..on.  Traii>.  Vol.  XXIll^  p.  c393. 

watd 
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Vatch  is  put  to  the  lariini,  was  parallel  to  the  hoiri%on ;  it^ 
distance  from  the  centre  of  motion  was  one-eighth  §nd 
three-fourths  of  an  inch.  I  hnag  a  slender  thread  upon  the 
pin,  with  ten  grains  troy  weight  tied  to  it,  which  moved  the 
ticrew. 

This  larum  maybe  seta  week  before-hand,  if  the  watch  ^^^7  beset  as 
Would  go  as  long,  by  increasing  the  number  of  threads  of  hand  as  the 
the  screw.  watch  will  go. 

When  a  watch  is  made  to  wind  up  the  contrary  way,  it  is  Left  hand 
necessary  only  to  take  out  the  pin  in  the  axis  of  the  detent,  ^*^*^"' 
And  turn  the  lever  the  other  side  up,  and  then  it  will  drop  off 
At  the  other  end  of  the  screw  to  disengage  the  larura. 

By  taking  notice  at  what  hour  you  wind  up  your  watch,  Number  of 
ftnd  by  winding  it  up  again  at  twentj-four  hours,  you  will  of  "hVfus^ "* 
■Bcertain  how  many  hours  are  contained  in  one  turn  of  the 
fa  see,  the  most  common  are  four,  five,  six,  hours  for  each 
turn.  1  have  divided  the  common  index  into  120,  which 
does  for  three  concentric  circles.  That  next  the  centre  is 
for  a  watch  fusee  of  four  hours  a  turn ;  the  next  ^ve,  and  the 
last  six.  While  the  hand  of  the  lamm  passes  over  one  of  the 
divisions,  it  will  be  equal  to  two  minutes  to  the  four  hours 
circle,  two  and  a  half  to  the  five  hours,  and  three  minutes  to 
the  six  hours  circle,  all  shown  by  the  same  hand. 

Before  a  watch  is  put  to  the  larum,  it  must  be  fitted  with  A  particular 
R  key  that  will  not  drop  off  when  the  watch  is  turned  with  ^^  n«c«iary. 
the  key-hole  downward,  something  like  that  which  I  have 
«ent ;  then  hang  up  the  watch  by  the  pendant  to  the  holder, 
which  may  be  turned  while  the  key  end  on  the  watch  is 
^ix)site  to  the  axis  of  the  screw,  and  the  face  of  the 
vatch  parallel  to  the  plate.  Then  turn  the  sliding  pieces 
Any  way,  as  may  suit  the  watch  in  that  situation,  and 
screw  it  fast. 

Supposing  the  watch  is  four  hours  in  making  a  turn  of  the  Method  offet- 
fa.=ee,  turn  back  the  hand  of  the  larnm  while  one  of  the  pins  ^"§  »^ 
touches  the  pin  in  the  watch  key,  and  if  the  hand  is  not  at 
top,  turn  it  back  till  it  is.  If  the  larum  is  required  to  go  off 
in  four  hours,  lift  the  lever  into  the  firht  turn  of  the  screw ;  if 
in  five  hours,  turn  back  the  lunim  hand  one  hour;  if  in  six 
hours,  two  back ;    if  in  seven  hours,  three  back ;   ond  if  in 

eiglit 
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dght  hirara,  do  not  torn  it  bacic,  but  pot  the  l«vet  into  tht 
■econd  tata  of  the  screw ;  and  lo  for  the  reat. 
I  am,  Siff 
Your  v<!T7  hnmble  anrant, 

JOH7)   PRIOR. 


Be/erenet  M  the  Engraving  of  Mr.  f^ior't  Lar»m,  Pi 
if     ^i;.  I  ihonii  a  birdVej'e  vicv  of  the  madiiDe. 

A.  shows  the  position  of  the  mtrii  an  the  lamtn 

B.  The  s|tiral  cylinder,  fixed  oa  riie  uia,  and  nai 
pin  acruss  a  key  placed  on  the  fiiaee  aqmrc  of  the 

C.  TheactJnglever.oneendafwI^iBiiyei  ttpoatbei 
the  other  end  is  movable  upon  an  arborS; 

E,  shows  ft  notch  cut  in  the  arbor  D.  Thia  notch  i*  mt 
more  tlian  half  through  tha  iriur*  M«#itnBkioa  opitoiite  toi 
pin  at  F,  in  the  middteef  :4b  rite  af<ihe  Uraai  contratt 
«i\ifA  G.  Wh^n  the  lr«<t.C  fidla  'tf  the  cyUodrical  »|iiK 
B,  ihe  notch  E  ix  moved  to  &  aitnatian  jy^  to  allow  th«  pii 
F  to  pass  through  the  notch  vhich  diithur^ea  the  larum 
bamiiier  II,  whitih  worka  by  pallKli.>aJlts~caata»te  wheel  G 
ill  th«  UttUal  nianon'.  .   ..        ' 

U.  The  barrel  which  contains  theapring,  the  inner  linndoC 
which  is  connected  with  the  aameasiaoa  die  contvrte  nhc«]. 

K.  The  Ciiger  piece  which  wioda.iip  the  spring. 

h,  fi,  I.  The  three  Hlldiu);  piecea  whi<^  hold  the  watch. 

e.  f.  Two  projecting  pin*,  which  are  carried  roand  by  the 
pLU  il,  which  is  tixed  across  the  key  fitted  to  the  fuaec. 

J-"rg.  3  shows  that  side  of  the  machine  an  which  tlm  wan  li 
U  i;\<;d. 

c.  The  Eliding  piooo.on  which  tlic  peudant  of  the  w^tvli 

h,  fi,  b.  The  three  sliding  picccis  which  verve  tii  adiiKt  tU 
watch,  and  huld  it  in  such  a  (losiciou  thul  the  fusee  «i|un« 
innybe  in  a  line  with  the  axis  nf  the  bpinil  c)  Under  1>, 
shown  in  Fig-  1- 

1  is  a  mtchul  wheel,  on  the  centre  of  which  ia  a  buttou  « 
tinker-piece  K,  to  wind  nj>  the  hirum  Kprin;^. 

L.  Tlie 


i  -■   . 
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Lc  The  dick  which  works  in  the  teeth  of  tlie  ratchet  wh^K 

H.  The  lower  part  of  the  arm  of  the  hammer. 

M.  The  bell,  within  which  the  hammer  strikes. 

N.  The  cock  in  which  the  pivot  of  the  axis  of  the  pallets 
kcts,  and  to  which  the  hammer  is  connected, 

JFig,  3f  shows  a  section  of  the  ratchet  wheel  and  spring 
barrel,  which  are  screwed  together,  and  move  at  the  same 
tiuie»  but  are  kept  in  their  place  by  two  pieces  e,  e,  which  fit 
m.  groove  in  the  barrel* 

K.  The  button  or  finger  piece< 

1.  The  ratchet  wheel. 

P.  The  box  for  the  spring. 

R.  The  cap  which  covers  the  spring  box. 

V.  The  axis  on  which  the  main  spring  is  wound. 

Fig.  4.  R.  The  cap,  under  which  is  the  spring.  On  the 
edge  of  this  cap,  at  S,  is  an  indent  to  retain  the  spring  whea 
wound  upA 

T.  A  lever,  with  a  hook  at  its  end. 

At  the  end  of  this  lever,  on  a  line  with  the  hook,  is  a  small 
piece  of  steel,  which  goes  through  a  hole  in  the  box,  and 
presses  upon  the  main  spring;  so  that,  when  the  main 
spring  is  wound  up  on  the  axis  V,  the  hook  is  at  liberty  to 
fall  into  the  way  of  the  indent  S,  and  is  there  Stopped. 

Under  the  lever  T  is  a  small  spring,  which  presses  it 
•gainst  the  main  spring  within  the  barrel. 

Hg.  5$  shows  the  index  of  the  larum ;  the  outside  circle 
of  which  is  divided  into  190  parts,  which  index  serves  for 
three  concentric  circles ;  that  next  the  centre  is  for  a  watch 
fiisee  of  four  hours  a  turn,  the  next  five,  and  the  last  six,  as 
explained  in  the  letter* 


XI. 

Observationi  on  the  Combination  of  fixed  Oils  with  the  Oxides 
of  Lead  J  and  with  Alkalis:  byMu  F.  Frcmy,  Apothecary  ^ 
of  Versailles^k 


S 


CHEELE  was  the  first  who  observed,  that  the  water^  Water  uicd  in 

which  serves  as  an  intermedium  when  fat  oils  are  combined  irakingU- 

tkarge  plutct 
•  Annales  de  Chimie,  Vol.  LXlI,  p.  25,  April,  1807.  »  »we«t. 

with 


27^ 
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QueiHoni  to 
b«  inswered. 


with  1it1iaf{^,  bold  in  solotibn  a  substance,  that  be  called  iUe 
princi*  sweet  principle  of  oils,  because  it  has  a  very  decided  saccha- 
^  ^  '  line  taste.  But  as,  according  to  the  obeervatjons  of  tl)at 
eminent  chemist,  the  water  likewise  holds  in  solution  a  cer- 
U  it  not  owing  tain  quantity  of  oxide  of  lead,  may  it  not  be  inferred,  that 
this  taste  is  owing  to  the  property  that  metal  has  of  impart- 
ing sweetness  to  most  of  its  compounds?  If  experience 
prove  the  contrar}*,  would  it  not  Be  inteiresti'ng,  to  inquire 
how  this  principle  is  formed  ?  what  are  its  properties  ?  ia 
what  state  the  oil  is  left,  after  having  lost  the  principles  that 
give  birth  to  it  ?  whether  this  abstraction  be  iodispeussble 
to  the  combination  of  oil  with  oxide  of  lead  ?  and  on  the 
experiments  necessary  in  this  research  to  establish  the  theory 
of  one  of  the  most  important  operations  of  pharmac}'  and 
the  analogy  of  its  results  to  alkaline  soaps  ? 

Such  were  the  propositions  that  led  to  tlie  experiments  I 
om  about  to  describe. 

Into  a  tubulated  glass  body  t  put  equal  parts  of  olive  oil, 
litharge,  and  water.  To  its  tubulure  I  adapted  a  tube,  ter- 
minating in  a  vessel  of  lime  water ;  and  to  its  orifice  a  blad- 
der, to  prevent  the  contact  of  air.  This  bladder  was  so 
contrived,  as  to  allow  me  to  (>tir  the  matter  with  a  spatnia,  lo 
as  to  prevent  it  sticking  to  the  bottom.  Having  brought  the 
mixture  to  boil,  1  observed  the  oxide  of  lead  change  in  suc- 
cession fi*om  red  to  yellow,  and  from  yellow  to  white :  and 
and  carbonic  during  the  experiment  carbonic  acid  was  almost  always  fly- 
acid  evolved,    intr  otf.     Having  suifered  the  apparatus  to  cool,  I  examined 

the  results  of  the  experiment  in  succession. 
The  water  had  The  water,  that  had  served  as  an  intermedium,  had  a 
ta«rl' would  strong  inHallic  taste.  With  the  addition  of  yeast,  and  at  s 
not  ferment,  proper  teujpeniture,  I  could  never  bring  it  to  ferment*.  It 
Lead  precipi-  formed  an  evident  precipitate  with  sulphuric  acid,  and  with 
tatcd  from  it  hidrognretted  sulphurelsf.  I  parsed  sulphuretted  bidrogen 
through  it,  till  nothing  more  was  thrown  down,  and  then  Al- 
tered to  separate  the  sulphnret  of  lead. 

•  I  wa*  for  a  moment  \cA  into  an  errjur,  by  employing  yeast,  which, 
not  having  been  washed,  cor.t.iii;<d  some  alcohul. 

01  d'     t  •«  t  ^  satisfietl  myself  by  various  experiments,  that  it  is  of  no  consc" 

lead  without      quence  to  the  solution  of  oxide  of  lead,that  the  oil  or  fat  should  be  raa. 
being  lancid.     cid,  as  Scheele  su^i  oicd. 

The 


Oil,  litharge, 
and  water 
boiled  toge- 
ther. 


The  oxide 
changed  yel- 
low, and  others 
white. 
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The  filter^  liquor  still  retained  a  strong  saccliarine  taste.  Th«  filtered  lU 
!l  was  evaporated  to  the  consistence  of  a  sirup,  and  the  ace-  Evaporate*, 
tate  of  lead  then  no  longer  indicated  the  presence  of  sul- 
phuretted hid  rogen.      My  attempts  to  ferment  it  were  as  Wo«1d  not  for- 
unsuccessful,   as  before  the  oxide  of  lead  was  separated.  '"*"^' 
Exposed  to  the  air,  it  strongly  attracted  moisture :  thrown  on  Attracted 
burning  coals,  it  flamed  like  an  oil:  on  boiling  it  with  the  red,  i^umed  vit^ 
yellow,  and  white  oxides  of  lead,  it  dissolved  only  the  yel-  flame:  di»»ohr- 
low :  ou  distilling  it  repeatedly  with  nitric  acid,  oxalic  acid  of  ioad?formad 
was  formed:  distilled  in  a  retort  on  an  open  fire,  part  of  it  oxalic  acid.- 
rose,  as  Scheele  observed ;  and  by  increasing  the  heat  the  its  productt. 
products  were  an  empyreumatic  oil,  acetic  acid,  carbonic 
acid,  carburetted  hidro<;eu  gas,  and  a  light,  spongy  coal, 
containing  no  oxide  of  lead. 

From  what  1  have  mentioned  it  might  be  presumed,  that 
the  oil,  when  it  had  combined  with  tlic  white  oxide  of  lead, 
was  not  in  the  same  state  as  before  the  combination. 

To  free  it  from  this  oxide  I  employed  acetic  acid,  because  nttwi^fromTth* 
the  solubility  of  acetate  of  lead  would  afford  ready  means  oxide, 
of  separating  it  from  the  oil,  the  properties  of  which  I  wished 
to  examine. 

This  oil  has  the  consistence  of  soft  fat,  and  the  taste  of  *^  *^^'**'"*" 
this  animal  substance  when  rancid.    It  is  insoluble  in  water, 
but  soluble  in  alcohol* ;  from  which  it  is  precipituted  by  wa* 
ter  as  volatile  oils  are,  like  them  partly  ri^es  in  distillation. 

The  slightest  boiling  is  sufficient  to  combine  it  perfectly  Readily  unitoi 
with  white  oxide  of  lead,  and  give  it  the  consistence  of  a  ^ith  white  ox- 
strong  plaster,  which  does  not  take  place  with  litharge,  or 
with  massicot. 

The  yellow  and  white  oxides  of  lead  cannot  combine  with  Neither  white 
common  oils.    I  satisfied  myself  of  this  fact  by  boil'ing  them  rd^e^nUw'Vhh 
together  much  longer,  than  would  have  been  necessary  if  I  common  oil. 
had  used  litharge. 

From  these  experiments  it  follows,  that,  when  fat  oils  are  Oxigen  of  lU 
treated  with  litharge,   the  oxigen  of  tlie  latter  takes  from  *^**JJ*  **^j?hi. 
tliem  carbon,  and  previously  hidrogen,  to  form  with  them  drogcn  from 
water  and  carbonic  acid.  oils, 

*  All  fat  oiI<t  are  soluble  in  alcohol ;  but  they  are  far  from  poivsassing 
this  property  in  so  striking  a  manner,  as  after  they  have  been  boiled  with 
litharge. 

That 
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and  thus  pro-        That  this  abbtraction*  rendering  the  oxigen  more  abwH 
ml^^ir'^^^  daot  in  the  oil,  gives  birth  to  that  saccharine  sabstaDce. 

which  Scheele  culls  the  sweet  volatile  principle  of  oil^ 
Biflferi  from         Tbat  this  sweet  principle  differs  from  the  mucoao-saccha- 
nucilage  aod   j^j^j^  y^^  -^  property  of  dissolving  the  yellow  oxide  of  Itrad : 
that  its  presence  is  iiidepeudant  of  the  presence  of  oxide; 
and  that  it  differs  rorn  su^r  by  itn  volatility,  and  by  the 
impossibility  of  hri'.^ing  it  to  ferm*  ut. 
The  oil  ac-         That  the  oil,  deprived  of  the  elements  that  give  birth  to 
proiTehieirof     ^^^  sweet  principle,  and  the  quantity  of  hidrogen  and  car- 
volatile  oxU.     bon  that  constitute!  it  fixed  oil,  acquirer  several  of  the  pro- 
perties of  volatile  o.I. 
The  only  state      A.ul  finally,  that  this  last  state  of  oil  is  the  only  one,  in 

^«J!u  «-l*i  .u  ^hich  it  can  combine  with  white  oxide  of  Icad- 
com Dines  with 

lead.  From  the  knowledge  I  had  thus  acquired  of  the  theofyof 

Are  pla<;tcrs  this  combination  of  oils,  I  thought  I  should  uot  neglect  ttf 
ic  soaps,  examine  how  far  the  opiriiou  of  several  chemists,  who  con- 
sider plasters  as  real  metallic  soaps,  is  well  founded.  The 
analogy  between  phi.-ters  and  soaps  can  be  contirmed  only 
by  obseriMng  in  their  respe^iive  combinations  a  similarity  of 
phenomena,  or  at  least  of  results^ 
Strong  !M  I  mixed  very  pure  soapboilers  lie  with  olive  oil,  and  ex- 

T'L      ^  posed  the  mixture  to  the  air  under  a  glass  jar,     A  week  af- 

ter there  was  but  a  very  slight  absorption :  the  soap  had  still  a 
strong  alkaline  taste;  and  the  oil  of  this  soap  did  not  dis- 
solve entirely  in  uleohoh     But  at  the  end  of  six  weeks  the 
absorption  of  oxigen  was  complete;  the  soap  was  very  white, 
and  of  a  good  consistence ;    the  taste  of  alkali   in  it  was 
faintly  perceptible;  dilute  sulphuric  acid  extricated  from  it 
carbonic  acid ;  and  the  oil  proceeding  from  this  decomposi- 
tion had  the  tame  consistence  as  that  from  plastci-s,  dissolved 
very  readily  in  alcohol  without  the  asrsistance  of  heat,  and 
Was  precipitated  from  it  by  water. 
No  sweet  urin-      ^  made  some  soap  in  the  same  ^^ ay  as  soapboilers,  and  very 
cijile  ill  water    attentively  examined  the  liqnor,  that  remained  after  the  soap 
•oap.™^    "^     ^^^  completely  formed ;  but  I  could  not  discover  in  it  any 
trace  of  the  sweet  piinciplcw 

Thcrffoct  dif-  ^^  ^^^^  absence  of  this  principle  in  making  an  alkaline 
ferent  in  de-  soap  probably  depends  only  on  a  greater  or  less  abstraction 
San'in^kind     ®^  carbon  or  of  bidrogen  ;  and  in  other  respects  the  action 

of 
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of  oxigen  on  the  oil,  and  the  state  of  the  oil,  are  absolutely 
the  Rame  in  the  fahrication  of  plasters  and  of  soaps  ;  I  con- 
ceive, that  plasters  ouji^ht  to  be  considered  with  respect  to 
soaps  the  s^nie  as  insoluble  metallic  salts  are  to  alkaline  salts. 

I  satisfied  myself,  that  the  want  of  consistency  in  soaps  Soaps  with 
made  with  potash  is  not  at  all  owing  to  the  state  of  the  oil,  f^m  thc°^ 
but  to  the  nature  of  the  compound;  for  by  treating  with  tureof  theal* 
potaih  the  oil  obtained  from  a  very  hard  soap  of  soda,  I  ^'* 
could  form  nothing  but  a  soft  soap. 


XII. 
Account  of  a  pretended  pure  native  Magnesia^, 


T 


HK  German  dealers  in  minerals  sell  under  the  name  of  Fossil  sold  u 
pure  indurated  magnesia,  and  as  coming  from  Moravia,  a  P"^^ '  af°,^n 
miaeral  substance  found  in  amorphous  masses  of  the  size  of  dealert. 
the  fist,  covered  with  an  earthy  crust  of  a  yellowish  white 
colour,  that  slightly  adheres  to  the  tongue,  and  is  a  little 
greasy  to  the  touch.     Its  fracture  is  dull,  entirely  compact,  Its  duracteis* 
imperfectly  conchoidal,  and  approaching  to  a  plane :  its  co- 
lour is  yellowitih  white :  it  has  small  cavities,  lined  with  lit- 
tle mamillary  projections,  that  appear  to  be  composed  of 
crystalline  points  when  viewed  in  a  strong  light :  it  is  suffi- 
ciently hard  to  scratch  glass,  and  steel  leaves  a  coloured 
mark  on  it,  but  it  does  not  strike  fire  with  steel :  its  specific 
gravity  is  3*83 :  at  its  edges  it  is  very  transparent :  it  does 
not  absorb  water,  or  adhere  to  the  tongue. 

Before  the  blowpipe  it  cracks,  and  does  not  melt :  it  is  not 
at  all  phosphorescent:  it  dissolves  with  eHervescence  in  the 
nitric  and  muriatic  acids;  with  the  sulphuric  it  occasions  a 
copious  precipitate. 

It  cannot  be  confounded  with  the  native  magnesia  ofj^-^^^f^^^^f 
Werner,  which  is  easily  scratched  by  steel,  strons^ly  adheres  luti/e  rnsfn^ 
to  the  tongue,  and  is  of  the  specific  gravity'  of  2  88.  ^'^* 

This  mineral,  analysed  by  Mr.  Bucholz,  yielded  in  100  j^j  component 

*  Juuraal  des  Mines,  Januiry,  1807,  p.  75. 

parts 
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parts.  parts  3S  of  pure  1ime»  30*5  of  pure  owj^n^sM,  1*5  of  man* 

ganese  with  a  li^cle  rron,  f;nd  48  of  carbonic  «cid« 

A  muricalclfe.  Hence  it  appears,  tSiat  it  id  ^  tAuricalcite,  or  m,  varietj  of 
the  bitterspath  of  Hie  Gennanft. 


XIII. 

Some  remarkah/e  OrcnrrtnHifin  Natnrai  Hki^prp*    Frmlke 
Rev.  Jat'ies  Httfrs  Travrh  in  Scoiiavd. 


w 


IltLE  Mr,  Hall  was  at  Elchie»»  on  the  north-west  links 

df  theSpey,  about  fifteen  miles  from  Elgin,. he  saw  a  reaark** 

able  migration  of  eels.     Tlie  following  arc  bin  own  wordi. 

Migration  of        When  I  first  observed  tlicm,  it  was  about  cue  ia  the  tf- 

•*^'  ternoon  of  a  Sunday.     How  long  the  eel*  bad  been  trasf- 

migrating  before  I  know  not.    They  continned  making thar 

way  up  the  river  all  that  day  till  about  eight  in  the  evening, 

when  it  grew  dark.     They  began  again  early  next  morning, 

but  how  long  before  five  I  cannot  say.     They  eontinmsd  to 

migrate  for  three  whole  days  af^er  I  observed  them,  with 

only  an  interval  of  a  few  hours  in  the  night.     They  kept  n 

near  the  uorth-west  edge  of  the  river  as  they  cenid :  and, 

when  there  were  bays  the  edge  of  it,  they  went  regnkriy 

,  ,.       u      ^  round  these,  whether  great  or  siuall.     They  were  ahoot  ten 

at  regular  dis-  abirost,  and  each  eel  about  three  and  one  half  inches  fong: 

'*"^®^'  they  marched  at  regular  distances,  which  might  be  aboat 

four,  or  rather  three  and  one  half  feet.    There  were  stronger 

eels  as  a  guard,  and  jjonerally  about  five  or  six  inches  long. 

Smallest  next   ^  observed  the  smallest  and  weakest  ones  always  kept  nearest 

the  shore.         the  edy^e,  wliore  the  current  was  least.     From  an  accurate 

calculation  a  hundred  pussed  every  minute,  making  six  thon- 

sand  per  hour. 

Tlicy  procee<lcd  at  this  rate  for  three  days,  from  about 
before  sunrise  ^^^^^  ^"  hour  before  the  sun  rose  till  about  half  after  he  set, 
lo  a  jitile  after  making  about  sixteen  hours  each  day,  in  all  about  forlY- 
eii-ht  hours,  which,  multiplied  by  the  six  thousand  that 
j)as-:i.d  every  hour,  niake  twb  hu!idred  and  eighty-eii^t 
thous.aiid,  most  of  which  I  saw  pass ;  but  whence  they  came, 
or  wliKt  they  were  in  (juest  of,  I  know  not.  They  did  not 
staj   for  one  another,  but  each   made  the  bcs>t  of  its  wav, 

wriggling 
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wrigsrling  with  the  utmost  celerity  ;  and  when  I  pushed  any 
of  them  farther  into  the  river,  they  always  came  to  the  edge 
as  fa«4t  as  they  could.     Not  one  but  had  its  head  up  the  wa- 
ter.    They  seemed  to  be  in  gpreat  haste,  and  breathing  hard»  Travelled  hai 
as  small  bubbles  of  air  often  rose  up  to  the  surface ;  and  ^  ^* 
when,  havluii;  canirfit  any  of  them,  I  turned  its  head  down* 
ward,  so  as  to  swim  with  the  current,  it  would  not,  but  with 
all  the  expedition  in  its  power  joined  its  new  companions* 
and  wriggled  on  ^long  with  them.    As  I  could  not  bealway9  All  at  once lii 
there,  I  aR^ointed  others  to  watch  their  motions,  and  I  J{j^ "'ud  ^** 
found,  though  I  could  not  see  exactly  how  they  acted,  that,  %Mds  o^dt. 
during  the  time  it  was  beginning  to  grow  dark,  by  a  kind 
of  signal,  they  all  at  once  hid  themselves  in  the  sand  or  mud 

jfor  miles  at  the  same  instant,  and  seemed  not  only  under  ^ 

,  ,     ,  ,  'Oil  1         Apparently 

the  command,  but  the  protection  of  the  larger  ones,  that,  under  the  con 

like  oflicers,^commanded  them.  Indeed,  I  saw  sometimes  """^^  ^  1*1* 
large  eels  from  twelve  to  fifteen  inches  long,  making  up  the 
water  now  and  then,  about  three  or  four  yards  farther  to« 
wards  the  mitldle  of  the  river,  and  about  five  and  twenty 
yardH  behiud  one  another ;  but  whether  they  were  connected 
with  the  general  emigration  I  know  not,  though  I  rather 
suppose  they  were,  as  they  were  never  above  twelve  or  thir- 
teen feet  from  the  small  eels,  and  oflen  seemed  to  turn  an 
anxious  look  towards  their  young  friends.  The  young  ones, 
as  they  were  near  the  edge,  were  seldom  an  inch  below  the 
surface.  Those  about  five  or  six  inches  long  might  be  be- 
tween one  and  two  inclrcs  below  the  surface,  being  in  deeper 
water,  and  the  large  eels  went  at  a  much  greater  velocity 
than  tlie  small  ones.  Bat,  if  they  had  any  connection,  or 
care  of  the  small  fry,  they  must  sometimes  h^ve  stopt 
4»hort,  or  slackened  their  pace.  I  have  seen  the  horse  and 
ibot  guards  reviewed  by  his  majesty,  &c.  &c.  in  Hyde  Park« 
and  ten  thousand  men  performing  the  same  action  at  the 
sa^me  instant  qiH  time ;  but  the  eels  in  the  river  Spey  kept 
their  ranks  as  regularly,  and  seemed  to  be  as  subservient  to 
the  greater  ones,  as  any  of  the  corps  at  a  review  are  to  the 
pommand  of  their  officers. 

Another  fact  he  observed  may  be  mentioned  as  an  instance 
of  the  resources  of  animals,  when  prevented  by  circumstances 
froox  following  the  usua)  practices  of  their  species. 
.  Necessity 


SAO  CBAltCOAIi  OF  MAIZE. 

gnuBi»  The  residuum  was  still  very  black,  pastj,  and  ad- 
hered to  the  iron  with  which  it  was  stirred.  On  washing  it 
wa<)  reduced  to  two  drachms  8  grains. 

to  about  one  These  two  drachms  8  grains  were  calcined  another  hoar, 
which  reduced  the  weight  to  about  6o  grains ;  and  fiere  thea 

Grte  18  grs.  of  lixiviated.  The  lixi  viums  mixed  toc:ether  yielded  1 8  crain»  of  a 
saline  extract,  the  taste  of  which  was  not  perceptibly  alkaline. 

Phosphate  of       These  18  grains,  redissolved  and  dried,  would  not  crystal- 

pousb.  ij^^  jy^j  were  reduced  to  14.     Suspecting  that  the  f^ota^th 

was  saturated  with  phosphoric  acid,  I  dissolved  it  in  distilled 
▼inegar,  and  afterward  treated  it  with  alcohol.  This  opefa- 
tion  reduced  it  to  11  grains  of  that  acidulous  phosphate, 
which  crystallizes  in  tetraedral  prisms  termiDated  by  similar 
pyramids.  I  forget  whether  the  faces  of  the  pyramids  an- 
swered to  the  faces  or  edges  of  the  prism. 

If  10  drachms  of  charcoal,  the  produce  of  41  of  maize, 
gave  14  gi'ains  of  phosphate,  100  drachms  of  maize  would 
yield  but  34  or  35  grains,  'which  is  far  from  40  per  cent,  as 
mentioned  in  Delam^therie^s  Journal.  So  ^reat  a  ditfereuce 
could  not  have  escaped  such  a  man  as  de  Saussure:  it  must 
have  been  an  errourof  the  press  therefore,  or  of  the  mannscript 
The  obstinacy  with  which  the  charcoal  of  maize  rtrsistsbum- 
ing  is  astonishing:  animal  charcoal  could  not  exhibit  more. 

Charcoal  from      ^^^  same  plant  affords  a  charcoal  of  ver}'  diiierent  kind. 

th*  stalk  burns  The  charcoal  of  the  stalk,   triturated  with  five  sixtiis  its 

Sc  thne  *  weight  of  sultpetre,  is  consumed  in  a  tube  of  a  given  diameter 
in  ^8  seconds.  A  similar  mixture  made  with  the  charcoal  of 
the  grains  recjulres  5^  seconds  for  its  being  consumed  m  the 
same  tube. 

To  CorrespondentSm 

The  communication  with  which  N.  R.  D.  promi>es  to  fa- 
vour njo  will  be  vfry  acceptable.     1  have  likewise  to  thauk 
him  for  his  concluding  hint,  and  shall  certainly  avail  myselt* 
of  the  source  it  points  out. 
'  Mr.  Cay  ley's  communication  is  received,  but  on  account 

of  the  engraving  it  could  not  be  inserteii  in  the  present 
month. 

I  hope  to  be  able  to  give  some  correct  Observations  and 
Rt suits  in  our  next  respecting  the  Comet,  which  is  at  pre- 
.•e))t  visible. 
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Urmarks  on  ihe  Siruchtre  of  covered  Wayt^  indej^endiiU  of 
the  Principle  cf  the  Arch  in  Equilibrium^  and  on  the  best 
Forms /br  Arches  in  Buildings,  From  a  Correspondent 
(Apsophits)^ 

To  Mr.  NICHOLSON. 
SIR, 

JL  HE  subterraneons  passages  or  tunnels  of  the  Babylon  Ancient  frab> 
fiians,  and  perhaps  the  cloacae  of  the  Romans,  wcJre  cott- JfJ^"  ^  **** 
stiructedy  according  to  the  opinion  of  the  best  inform^ 
antiquaries,  by  simply  causing  the  bricks  or  stones  of  each 
of  the  side  i^alls  to  project  mbre  and  more  as  they  rose 
higher,  till  they  finally  met  in  the  summit.     The  most  an- 
cient remains  of  the  Grecian  buildings,  for  example,  the 
treasury  of  Atreus  at  Mycenae,  and  other  ruins  in  the  Pe^ 
loponnesus,  exhibit  in  general  over  their  doors,  according  to 
the  reports  of  modern  travellers,    a  triangular  aperture, 
formed  by  larger  stones ;  the  base  of  the  triangle  coinciding 
irith  the  lintel  Of  the  door;  and  the  pointed  arches  of  th^     ' 
GcmIiIc  buildings  are  by  no  means  universally  so  arranged, 
as  to  derive  their  stability  from  the  proportion  of  their  cur- 
irature  in  every  part,  to  the  pressure  which  would  be  pro- 
duced, according  to  the  commonly  receiv^  theory,  by  tbf  « 
Vol.  XVIII— Dec.  1807*                  R                height 
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lieight  of  the  superincuivbeDt  wall.     As  far  as  I  know,  tlui 
subject  has  not  been  mathematically  investigated  in  all  ib 
parts,  and  I  shall  therefore  submit  to  the  consideratioQ  of 
your  readers  some  propositions  relating  to  the  staUlitr  of 
overhanj^ing  walls  and  of  triang:nlar  covered  ways. 
Brkln  orer-    <    I  shall  examine  those  cases  only,  in  which  the  materiili 
lurking  till     employed  are  equal  rectangular   parallelopipeds,  whether 
pQim..  bricks  or  wrought  stones,  ond  in  the  6rst  place  I  shall  sup- 

pose them  destitute  of  all  friction  or  adhesion,  and  placed 
horizontally.  With  such  materials,  it  may  be  shown  from 
the  principles  of  the  levcV  only,  tliat  a  covered  way  ma/ 
easily  be  made,  not  exceeding  in  breadth  the  length  of  three 
or  four  bricks  or  stones,  and  that  the  combinations,  repre- 
sented in  PI.  VII,  fig.  1  •  •?*  will  stand  in  equilibrium  without 
external  support:  and  that  if  the  breadth  of  the  waj  be 
equal  only  to  the  length  of  two  bricks,  it  may  hare  any 
height  of  wall  added  over  it  without  destro^-ing  the  eqoili- 
To  support  t>rium  (Fig.  8).  These  combinations  are  however  incapt- 
the widthmurt  ^'^  ®^  resisting  the  pressure  of  any  considerable  fimr^,  and 
be  rauU.  the  method  of  building  in  this  manner  cannot  be  generally 
advisable;  but  the  weight  of  two  bricks  is  supported  at  tlie 
vertex  in  Fig.  <)}  And  by  extending  the  basis,  and  heighteu- 
ing  the  wall  at  the  sides,  a  much  greater  strength  might  be 
obtained.  It  is  however  obvious,  that  a  wall  terminated  io 
this  manner  would  by  no  means  necessarily  exert  such  a 
pressure  on  any  stones,  forming  a  facing  of  the  oblique  sur- 
face, as  is  commonly  supposed  in  the  theor}*  of  tlie  arch;  oo 
the  contrary  it  is  plain,  that  an  arch  might  be  turned  uudrr 
it,  which  would  be  sufficiently  strong  for  every  purpose,  if 
capable  of  supporting  little  more  than  its  own  weight :  and 
tjic  same  reasoning  is  applicable  to  the  wall  iu  contact  with 
Pointed  arch,  the  lower  parts  of  every  common  arch.  Hence  it  becomes 
often  eligible  to  construct  the  arch  in  such  a  manner  as  to 
be  more  capable  of  resisting  a  pressure  near  its  vertex  ;  and 
thus  its  form  will  approach  iu  some  degree  to  that  of  a 
pointed  arch.  The  arches  of  britlges,  on  the  contrar}*,  have 
to  support  the  pressure  of  materials  of  a  very  different  de- 
scription ;  and  for  this  reason  tlieir  greatest  curvature  should 
be  near  the  abutments. 

In  Uie  next  place  I  shall  inquire  into  the  conditions  requi* 

kite 
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^te  for  the  stability  of  an  oblique  facing,  composed  of  r^i-  the  stability  of 
angalar  bricks  or  stones  only,  botli  with  and  without  the  *"  °   *^ 
consideration  of  the  effects  of  friction.     The  simplest  case 
that  can  be  proposed  is  that  of  two  bricks  meeting  each 
other,  and  standing  on  a  perfectly  smooth,  and  horizontal 
plane,  the  centre  ^f  gravity  of  each  being  vertically  above 
the  lowest  angle  (Fig.  10).     But  if  the  base  be  widened, 
the  surfaces  supporting  the  bricks  must  be  rendered  oblique, 
'The  weight  of  the  brick  acts  on  a  lever  of  which  the  length 
is  A  B  (Fig.  11],  in  turning  it  round  the  point  B;  and  this. 
is  resisted  by  the  horizontal  thrn!»t  at  C  acting  on  the  lever 
B  D,  hence  the  horizontal  thrust  must  be  to  the  weight  as 
A  B  to  B  D,  and  making  B  E  =:  A  B,  the  horizontal  thrust 
at  B  combined   with  the  weight  will  act  in  |he  direction 
D»E,  and  the  brick  will  be  supported  by  a  surface  B  F  per- 
pendicular to  D  E.     Supposing  the  thickness  of  the  brick 
inconsiderable,  the  centre  of  gravity  being  in  the  line  B  Cy 
taking  B  G  half  B  H,  the  line  C  G  will  be  perpendicular 
to  the  surface  on  which  it  will  rest  in  equilibrium  ;  and  this  The  game  priiv>, 
theorem  may  be  of  considerable  use  in  carpentry,  for  find-  bietoihcabu^ 
ing  the  best  possible  direction  for  the  abuttnent  of  a  rafter,  nient  of  n  laf- 
If  the  abutment  is  in  the  direction  of  the  end  of  the  block 
Fig.  12,  describe  on  half  the  diagonal,  A  B,  the  semicircle 
B  C  D  A ;  and  C  B,  or  D  B,  will  show  the  position  of  a 
line,  which  being  made  horizontal,  the  block  will  be  sup- 
portetl  in  equilibrium.     If  the  horizontal  line  cross  the  cir-  ^ 
cle  between  C  and  D  the  end  B  will  slide  downwards,  but 
if  between  A  and  D,  or  B  and  C,  it  would  be  urged  up- 
wards, but  the  bearing  will  be  tfansferred  to  the  lower  cor- 
ner, and  the  whole  will  remain  at  rest:  and  this  will  be  the 
case  in  all  positions,  when  the  circle  falls  wholly  within  the 
side  of  the  block,  tha€  is,  when  its  thickness  is  not  much 
less  than  half  its  length.     Thus  two  common  bricks  would  Bricks  in  an 

remain  firm  in  all  elevations  if  placed  with  the  narrow  sides  *!^<^^»"^  "  'jl^ 

tion  nrm  when 

of  their  ends  lowermost;  evea  without  any  friction:  but  the  narrow  sidt 
with  the  wider  sides  lowermost,  they  would  slide  down  the*****""^'^^'"^ 
abutments  if  the  distance  of  their  ends  were  more  than  about 
two,  and  less  than  fourteen  inches. 

The  last  additional  circumstance  which  requires  to  be  ex-  Effects  of  tno* 
amined,  with  regard  to  the  stability  of  bricks  or  stones  in  ^^^^ 

R  ^  oblique 
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oblique  situations,  is  the  effect  of  'friction  or  adhesion.  Thif 
force  may  be  considered,  in  all  practical  inTestigatioosy  as 
proportional  to  the  matual  pressure  of  the  surfaces  concern- 
ed ;  and  the  most  convenient  way  of  estinaatiug  its  magni- 
tude is  to  incline  the  surfaces  to  the  horizon,  until  they  begin 
to  slide  on  each  other.     The  angle  at  which  this  happens 
will  he  always  very  nearly  if  not  exactly  the  tome  for  sur- 
faces of  the  same  kind,  and  it  may  with  prc^riety  be  called 
the  angle  of  repose  :  and  it  i»  obvious,  that  any  other  force 
acting  on  the  surface  in  the  same  angle  as  that  in  which  the 
force  of  gravity  acts  in  this  instance,  will  be  completely  ob- 
viated by  the  resistance  of  the  surface :  and  the  friction  will 
be  to  the  pressure  as  the  tangent  of  the  angle  of  repose  to 
the  radius.     If  therefore  the  surface  A  B  (rig.  13)  is  cal- 
culated to  resist  the  pressure  of  the  block  A  without  friction, 
by  making  the  angles  B  A  C  and  BAD  each  equal  to  the 
angle  of  repose,  we  may  determine  the  greatest  and  least 
inclination  which  will  be  sufficient  for  retaining  the  block 
by  the  assistance  of  the  friction  or  adhesion  ;  the  stability 
being  greatest  of  all  in  the  original  situation  A  B.     In  the 
same  manner  the  rectangular  block  A  B,  (Fig.  14)  will  be 
supported  by  its  abutment  as  long  as  the  horizontal  line  BC 
crosses  the  semicircle  within  the  line  AD,  DAE  being 
equal  to  the  angle  of  repose. 
Case  of  a  feeing      When  two  blocks  of  equal  dimensions  form  an  overhang- 
on  *^ch  side.     ^"S  facing  on  each  side  of  a  triangular  aperture,  (Fig.  15) 
the  upper  one  is  in  the  same  predicament  as  if  it  rested  sim- 
ply on  a  fixed  abutment ;  the  lower  one  is  retained  in  its 
situation  by  the  force  of  friction  only.     If  ABC  be  the 
angle  of  repose,  the  direction  of- the  force  supporting  each 
of  the  npper  blocks  will  be  B  C  ;  and  if  the  vertical  line 
B  D  represent  the  weight  of  the  block  A,  B  C  will  be  the 
resisting  force,  and  A  C  the  friction,  which  counteracts  the 
tendency  of  the  block  B  to  descend  along  the  abutment. 
Worst  possible  and  this  force  is  represented  by  E  B.     In  order  therefore  to 
position.  flj^j  ^]^e  postion  in  which  the  block  B  will  most  readily  slide 

away,  we  must' make  the  proportion  of  E  B  to  A  C  a  max- 
imum ;  and  this  will  happen  when  the  mean  of  the  angles 
DBA  and  D  B  C  is  equal  to  half  a  right  angle.    For  the 

sine 
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•ine  of  the  anffle  D  B  C  being  ^  -,  and  its  cosine  ?-?,  and 
the  wne  and  cosine  of  A  B  C  beinj^  - — ,  and  '^ — ,  the  sine 
of  D  B  A  is  ^^'^^   .   ]L^_A£,   and  consequently  E  B 

T  BCq       ^        HCq 

pj)i.  DC.AB-l-BD  AC     ^^.j^j^,,      divided  by  AC,  is 
R  n  PC.AB       BUq^  ^j^^  ^jjjg  ^^yg^  Hj^  j^  maximum,  con- 

AC.BCq^  BCq 
1       T»  ^  t    •  t  ^     ^    AB    BDC        BDq 

sequent ly,  B  C  being  supposcxl  constant,  _r  • 1 -? 

A  C       B  C  B  C 

must  also  be  a  maximum.  Then  if  we  muke  D  F  perpen- 
iicular  to  B  C,  and  the  angle  FDG  =  ACB,  DF  will 
be?^,  FG  =  ^.lBi:,andBF=5L£2,sothatBG 

^^'  AC      BC  BC 

'must  be  a  maximum,  which  will  evidently  happen  when 
D  G  is  a  t'dngent  to  the  semicircle  B  D  G,  and  the  angle 
I>  li  C  half  D  H  C,  which  is  the  difference  between  ABC 
and  a  right  angle.     If  we  wish  to  determine  the  proportion  C^kc  of  the 
of  the  friction  to  the  pressure  when  the  fnction  is  barely  f"^*'^"  ^""^ 

.    .  ....  barely  sufn- 

capable  of  retaining  the  block  in  its  situation  in  the  most  dent  to  reuii 

'Hmfiivou ruble  position,  let  x  be  the  sine,  and  y  the  cosine  of  ^^^^'^^iF' 

half  the  angle  ABC,  then  the  sine  and  cosine  of  half  a 

right  angle  being  \^  f ,   the  sine  of  A  B  D  or  B  D  £,  as 

well  as  that  of  B  C  D,  will  be  \/  ^  x  -f  v'  |  y.     Now,  if 

the  weiglit  be  B  D,  B  C  :;: "^     ,  and  the  sine  of  A  B  C 

being  2a:y,  AC  is  -IfJLLIL-:  but  the  weight  which  pro- 

duces  the  friction  is  three  times  the  weight  of  a  single  block, 
-the  friction  on  the  upper  surface  being  derived  from  the 
pressure  of  the  highest  block,  and  that  on  the  lower  from 
the  pressure  of  both  blocks;  while  the  tendency  to  descend 
belongs  to  the  lower  block  only,-  and  is  therefore  expressed 
by  B  D.  v^  I  ('  +  y)  5   hence  we  have  the  ecjuation  v'  § 

(x  +  y)   =  ~-^^— ;  therefore  i   [x  -{-  y)  *  -  6  x  y, 

(x  +  y)*  =  lixy,  X*  4-y«  zz  lOxyz:  1,  2xyzzi,  which 
.  is  the  sine  of  A  B  C,  and  the  friction  is  in  this  case  to  the 
oblique  resistance  as  I  to  5»  and  to  the  pressure  nearly  as  The  friction 

10  to  47 :  so  that  whenever  the  friction  is  greater  than  this,  'JvflBcicnttot 

,  .  ,    lain  two  paii 
which 
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of  blocks  in  which  is  almost  always  the  case  with  the  materials  coipmoo- 
inostposi  ions.  ^^  employed,  two  pairs  of  equal  blocks  meetjng  each  other 
ID  this  manner  will  be  secure  from  slidiog  in  every  poasibte 
When  xnore,  position.  If  there  are  more  than  two  blocks  op  each  side, 
or  if  the  lower  b1i»oks  are  lar||^r  than  the  npper  one,  the 
force  tending  to  support  the  lower  od^,  whic!h  19  derived 
from  the  pressure  of  the  upper  one,  is  twice  the  immediate 
friction  occasioned  by  its  weight,  ^mcfe  the  aame  |>re9sare 
acts  in  two  different  places,  and  as  long  as  this  exceeds  the 
difference  between  the  friction  and  the  relative  weight  of  the 
lower  block  or  blocks,  they  will  be  secure  from  sliding  along 

Friction  of      ^|,e  abutments.    For  exarpple,  in  the  case  of  oommon  bricks 
common  bnckf  .#...•         «  ti»i.<.  4.-* 

half  the  pres-    or  stone,  the  friction  is  at  least  half  of  the  pressure  ;  for  if 

^"'^  a  brick  be  placed  with  the  short  side  of  its^  end  downwards 

on  another  which  is  gradually  raised,  it  will  fall  ovef  before 
it  slides ;  we  may  therefore  safely  estimate  the  friction  as 
equal  to  half  the  pressure,  the  tangent  of  the  angle  ABC 
being  '5t  its  sine  '446,  and  its  cosine  -893.     Now  if  the 

iSbricks might  whole  aperture  be  suf>posed  equilateral*  the. sine  of  D  B  A 

Jte"of  60^  *"  ^'^^  ^^  '^*  ^'^^  '^^  ^^'"'"^  '®^'  *"^  ^^^  **°*  of  D  B  C  near- 
ly *06 ;  and  the  friction  A  C  will  be  to  the  weight   B  D  as 

-45  to  1,  and  to  E  B  as  ()  to  10,  so  tliat  18  bricks  on  eadi 
side  might  be  secured  from  sUdihg  by  the  double  effect  of 
the  upper  pair. 
Two  modes  in  There  are  however  two  other  ways  in  which  such  a  stnic- 
whjrhth-y  ^y^e  might  give  way  :  the  lower  portion  revolving  on  its 
way.  ^"^^  lowest  point,  and  the  higher  either  moving  with  it  towards 
the  op{)osite  side,  or  sliding  upwards  in  a  contrary  direction: 
and  in  order  that  the  pile  may  stand,  it  is  obvions  that  it 
must  possess  sufficient  stability  in  both  these  respects. 
When  there  are  only  ^wo  equal  blocks  on  each  Aide^  it  is 
^asy  to  determine  whether  or  no  their  breadth  is  su(Bcient  to 
prevent  their  both  f^^iling  inwards,  by  describiitg  round  the 
triangle  ABC  (Fig.  1§),  a  segment  of  a  circle,  nsiikiog 
D  E  veitical,  and  joining  A  E,  which  must  either  coincide 
with  the  diagonal  A  F,  or  be  l^elow  it.  If  there  are  more 
than  two  pieces  ou  each  side,  in  order  to  deten»ine  the  sta- 
bility of  any  joint  A  B  (Fig.  17),  let  A  C  and  D  E  be  ho- 
rizontal, and  F  E  vertical,  draw  D  B  C.  make  E  H  r=  EG» 
and  H  1  hori/ontal  and  equal  to  half  A  C^ ;  then  if  F  1  fkW 

below 
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lielow    B,  tin?  structure  trill  not  p^ive  way  at  the  joint  A  I>. 

The  demo;)??! ration  may  easily  be  dediiceU  from  the  priiKi- Tv^^o  moles  in 

pie  of  the  equjilitv  of  the  horizoiital   thnK<ts>  in  tl.e  case  of^'. '.  '  '^''^'^ 

.  .  might  giVc 

aa  equilibiiiun  :  and  it  may  be  hhown,  tliat>  if  the  aperture  viay, 
be  cquilatcrul)  15  common  bricks  on  each  side  will  stand*  ^ 
but  \6  will  give  way  at  the  bixth  joint  from  the  suaimit. 
The  stability  is  however  less  considerable  with  re.^pect  to  the 
second  mode  of  failure,  in  which  the  upper  brick  slides  out- 
wards^ white  all  l>elow  it  fall  inwards  (Fif^.  IB).  In  this 
case  the  angular  motion  of  the  two  portions  is  initially  equal, 
the  points  A  and  B  remaining  fixed.  The  velocities  of  the 
ceotres  of  gravky  reduced  to  o  vertical  direction  are  as  tlie 
distances  C  D»  D  E ;  in  order  therefore  that  there  may  be 
an  equilibriam  without  friction,  the  weight  of  the  upper 
portion  must  be  to  that  of  the  lower  as  D  £  to  C  D  ;  and 
in  all  cases  the  force  of  A  D,  tending  to  support  O  F,  is  to 
the  weight  of   D^F,   acting  at  its  centre  of  gravity,  of 

AG.CD  to  FG.DE,  o»  as  AG.^  to  FG.    The 

friction  of  the  upper  block,  of  which  the  magnitude  may 

be  determined  in  the  manner  already  shown,  will  act  tipon 

the  whole  length  of  the  arm  F  G,  while  the  weight  of  D  F 

acts  only  on  the  length  of  half  D  E,  consequently  its  effect 

must  be  considered  as  increased  in  tlie  ratio  of  D  E  to  twice 

F  G.     Thus  if  w^  take  the  example  of  an  equilateral  aper^  7  bricks  would 

ture,  constructed  with  8  common  bricks  on  each  side,  and  **■"**  ^  i^*** 

without  cement  of  any  kind,  C  D  will  be  9*3  inches,  D  E  would  aou  * 

S*7f  and  F  G  21 ;  hence  the  brick  A  will  prodnce  imme* 

diately  a  force  equivalent  to  the  weight  of  3*4  bricks,  and 

by  its  friction,  which  is  t^^  of  its  weight,  another  force  equi«  ' 

valent  to  the  weight  of  7  more ;  conse<{uently  the  sum  of 

both  win  be  fully  adequate  to  the  support  of  the  7  bricks 

which  form  the  lower  portion  of  the  structure.     Biit  if  we 

make  the  same  calculation  for  g  bricks,  we  shall  find  that 

ihey  will  not  stand  without  some  external  support. 

It  is  obvious  that  in  all  these  cases  the  addition  of  any  ThU  compared 
load  at  the  summit  of  the  structure  would  very  materially  ^*^  "  ^^^ 
increase  its  stability,  and  that  even  a  block,  of  sufficient 
magnitude  to  fill  up  the  angle  only,  would  enable  us  consi* 
deiably  to  extend  the  base.    It  ^s  also  pliiin,  that  an  inclined 

facing  . 
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facing  of  this  kind  is  not  distingoished  from  an  vch  by  the 
want  of  a  key  stone,  since  the  two  middle  blocks  act  nearly 
in  the  same  manner  as  if  they  were  united^  except  when  they 
are  forced  outwards  by  the  pressure  of  the  lower  parts ;  and 
a  centre  is  as  necessary  ibr  rasing  a  facing  of  this  kind^  as  if 
it  were  an  arch  of  any  othn*  form. 

I  am,  Sir, 

Your  very  obedient  serrant, 
17  Oct.  1807.  APSOPHUS. 


Flattened 
arches  over 
windowf. 


PoiticripL — The  equilibrium  of  the  flattened  arches, 
commonly  placed  over  windows,  may  be  dletcruiiued  ia  a  si* 
milar  manner,  the  principles  being  the  same  as  thoae  which 
are  employed  in  the  construction  of  Fig.  11  and  Fig.  13« 
Supposing  the  blocks  without  friction  and  of  equal  height, 
if  their  di^^isions  converge  to  one  pointy  the  lateial  throit 
will  be  equal  throughout,  and  tbe  whole. will  remain  in  eqai- 
librium9  provided  that  tlie  ends  dp  not  slide  outwards.  In 
order  to  find  the  breadth  which  is  within  this  limit,  let  tbe 
horizontal  line  A  B  (Fig.  19)  pass  througb  the  centre  of  gra- 
vity of  the  blocks,  draw  any  line  C  B  from  tbe  centre  of 
divergence  C,  make  B  D  :!;:  A  B,  join  C  D,  and  let  tht 
vertical  line  B  E  meet  it  in  E ;  then  E  F,  drawn  to  the  in- 
tersection of  the  semicircle  £  F  G  with  the  lower  termina- 
tion of  the  blocks,  will  show  the  direction  of  the  abutment 
d,  which  will  aflofd  an  equilibrium  :  and  C  H  parallel  to  it 
yrill  determine  the  greatest  breadth  that  will  stand.  But 
since  the  blocks  thus  disposed,  and  supporting  a  wall,  can- 
not slide  away  without  displacing  the  superincumbent 
weight,  the  whole  wall  may  be  considered  as  adding  to  the 
height  pf  the  blpcks,  and  the  stability  in  every  <?ase  that 
can  occur  in  practice,  must  be  complete :  it  is  only  neces- 
sary to  reduce  the  horizontal  thrust  as  much  as  poiisible,  and 
this  must  be  done  by  making  the  point  C  as  near  the  blocks 
as  convenient :  the  thrust  being  equal  to  the  weight  of  th< 
portiou  4  Hf  supposing  A  C  H  half  a  right  angle*  If  we 
wish  to  estimate  alsp  the  effects  of  friction,  let  the  segment 
£  I  G  contfun  a  right  angle  diminished  by  the  angle  of  re- 
pose, then  C  K,'  parallel  to  £  I,  will  be  the  direction  of  the 

abutment 
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abutment  which  will  secure  the  blocks  from  sliding  out- 
wnrd$,  with  the  assistance  of  the  force  of  friction.  Gene* 
rally  however  the  obliquity  must  be  much  less  than  this ; 
anil  the  re$iif(aiice  of  the  abutment  becomes  capable  of  be- 
ing exerted  in  the  most  favourable  direction  th%t  its  friction 
will  allow,  that  is*  in  a  direction  more  nearly  vertical  than 
the  perpendicular  to  its  surface,  for  example  L  M,  M  L  N 
being  the  angle  of  repose;  and  if  we  wish  to  have  the  thrust 
equal  throughout,  we  must  employ  blocks  of  such  a  form 
that  their  divisions  may  make,  with  the  lines  converging  to 
C,  angles  equal  to  M  L  N ;  this  however  would  lead  us  to 
make  the  midiile  blocks  of  the  form  of  inverted  wedges 
(Fig.  ^),  or  at  least  to  make  their  divisions  parallel :  but  it 
will  be  sufficient  in  practice  to  cause  the  parts  next  th^ 
abutments  to  convei^  to  points  somewhat  nearer  thai^the 
point  of  convergence  of  the  middle  parts  (Fig,  i1);  nor, 
indeed)  has  this  arrangement  any  material  advantage  over 
the  simpler  form  of  lines  converging  to  a  single  centre. 

From  a  coniideratioa  of  these  principles^  we  may  derive  Observaiioni 
some  useful  inferences  with  respect  to  arches  in  general,  ^^  ^'^chc*  »*  . 
especially  such  as  are  employed  in  building^.    The  objects 
to  be  attained  .in  the  construction  of  an  arch  are  to  diminish 
as  much  as  possible  the  horizontal  thrust,  and  to  secure  the 
stability  by  such  an  arrangeQient  as  requires  the  least  siz^ 
in  the<  blocks  and  ilrmness  in  the  joints.    The  size  of  the  Size  of  Uie 
blocks,  must  be  such,  that  the  curve  of  equilibrium)  under  ^^^^^* . 
the  pressure  actually  produced  by  the  walls,  may  be  every 
where  included  within  their  tubstauce*  and  even  without 
coming  very  n^ar  their  termination  ;    and   the  horizontal  ^^^^^^  ^.i 
thrust  will  be  less  in  proportion  as  the  curvature  at  the  ver-  thrust. 
tex  is  greater,  that  is,  other  things  being  equal,  as  the  arch 
is  higher.     Supposing  the  height  of  the  wall  supported  by 
the  arch  to  be  very  considerable  in  pro^jortion  to  that  of  the 
arch  itself,  the  curve  of  equilibrium  must  be  very  nearly  a  Curvatiuc. 
parabola :  if  the  wall  is  raised  but  little  above  the  arch,  it 
will  approach  to!  a  segment  oi'  a  circle.     In  order  therefore 
to  find  whether  the  size  of  the  blocks  is  sufficient,  describe 
a  parabola  through  the  summit  and  the  abutments ;  and  if 
it  pass  wholly  within  the  blocks,  they  will  stand ;  provided 
Ikowevcr  that  their  joints  are  either  peq)endicular  to  thQ 

curve. 
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curve,  or  are  within  the  limits  of  the  angle  of  repose  on  ci- 
ther side  of  the  perpendicular.  But  if  the  wall  is  very  low, 
and  the  arch  flat,  a  segment  of  a  circle  will  be  more  cor« 
rect  than  a  parabola.  Hence  it  is  obvious,  fin^t,  that  a  seg- 
Circle  prefera-  meat  of  a  circle  is  a  better  form  for  an  arch  than  an  ellipsis 
^su!  "   ®^  «l"al  hei^^ht  and  span,  although  less  pleasing  to  the  ej*e, 

the  horizontal  thrust  being  less :  secondly,  that  for  the  sane 
Pointed  arch     reason,  a  Gothic  or  pointed  arch  is  preferable  to  a  Saxon  or 
»n  certAiQ  semicircular  arch,  when  its  height  is  greater;  and  even  when 


the  height  is  equal,  an  arch  composed  of  two  parabolic  seg- 
ments meeting  in  the  vertex  is  stronger  than  a  seminrcnlar 
arch :  for,  supposing  the  wall  very  high,  the  depth  of  tbe 
arch  stones  of  a  semicircular  arch  mast  be  at  least  -I'j  of 
the  span,  in  order  that  the  arch  may  stand,  but  that  of  the 
stones  of  a  Gothic  arch,  composed  of  two  parybolic  seg- 
ments, may  be  lc«s  by  one  twentieth ;  the  parabola  of  equi- 
librium tou(;hing  tu  this  case  the  internal  lirait  of  the  ardi 
In  others  the  at  -^^  of  its  whole  height  above  the  abutmrents.  If,  how- 
circular,  e^er,  the  arch  is  flatter,  a  segment  of  a  circle  will  be  aomfr> 
what  stronger  than  a  pointed  arch  composed  of  parabolic  or 
elliptical  segment^.  When  the  arch  is  higb<  r,  it  is  obvioos 
that  a  single  circular  curve  is  no  longer  applicable:  and  in 
l^is  case,  it  is  of  little  contequenite  whether  the  Mgmeoti 
be  circular  or  parabolic,  either  of  these  forms  approaching 
aufliciently  near  to  the  curve  of  equilibriom,  and  both  pro- 
ducing equally  a  much  smaller  horizontal  tlirast  than  a  sc» 
micircular  arch. 


II. 

Additwnal  Remarks  on  the  rapifiary  Actions  ^f  Fluids.    By 

Aletes. 

To  Mr.  ^'ICHOLSON. 
SIR, 

Cavitary  ac-  Jl  T  has  been  observed,  with  apparent  justice,  by  Mr. 
Lapl'cice,  that  the  force  of  capillary  action,  other  things 
being  eqii^il,  must  be  proportional  to  the  square  of  thedea- 
*ily  of  a  liquid ;  and  it  is  easy  to  deduce  this  result  from 

the 


CAPILLARY  ACnOK.  851 

the  demonstrations  which  vou  did  me  the  honour  to  insert  Capillary  «>• 
in  yoiir  76th  numher.     The  area  of  the  triangle  A  E  C  ^»o««^«"i*«- 
(Vol.  XVIII,  PL  I,  Fig.  8),  which  shows  the  magnitude  of 
the  cohesive  force  at  C,  is  proportional  to  the  square  of  the 
line  A  C,  representing  the  distance  to  which  the  force  of  co- 
hesion extends;  and  if  the  same  numher  of  particles  he  con- 
densed into  any  smaller  space,  the  force  will  remain  the  ^ 
fearoe,  and  it  will  still  be  proportional  to  the  square  of  the 
number  of  particles  concerned ;  or,  in  other  words,  to  the 
square  of  the  density  of  the  substance.     The  same  remark 
is  also  applicable  I0  the  tension  of  the  common  surface  of 
two  liquids,  or  of  a  liquid  and  a  solid ;  and  this  determina- 
tion  of  the  force  ought  perhaps  to  have  been  employed  in 
the  investigation  of  *<  the  angle  of  contact  of  a  solid  wjth  a 
fluid** ;  but  it  is  very  singular  that  the  result  of  this  inresti- 
■^tion  will  be  precisely  the  .same,  whether  we  proceed  on  the 
supposition  of  a  tensiog  proi^irtional  simply  to  the  difference^ 
or  to  the  square  of  the  difference  of  the  densities.     Thus  if  ^ 
the  density  of  the  fluid  C  B  £  (Fig.  6)  be  called  n,  that  of 
the  solid  B,  6,  and  that  of  a  second  fluid,  supposed  to  oc- 
cupy the  space  C  B  A,  c;  if  the  tension  be  simply  pro{)or- 
tiooal  to  the  ditiTerence  of  density »  we  may  call  the  force 
meting  in  the.  direction  B  A,  &~c,  in  the  dire^kion   B  £, 
a — by  and  the  difl'erence  of  tliese,  2  b — e — a,  must  be  equal 
to  the  force  ii~-c  io  B  C,  reduced  to  the  direction  B  H,  and 
must  be  represented  by  the  line  B  El,  if  a — c  be  represent- 

•  ed  by  B  C  or  A  B,  A  U  being  ^  A— 2  c;  or  if  A  E  be  called 
a — c,  ,A  H  will  be  b — r.     Kow  if,  instead  of  b — c,  a — 6, 

.     and  a — c,  we  take  their  squares,  the  difference  of  the  fir*»t 

two  will  be  e  c — a  a — 2  6  c  -|-  2  a  A  zi  2  ^  («— <^)  — ■  («  ff-^<^  f ) 

zn  (2  h — ^a  -f  cj) .  (a-^c),  which  is  to  [a — c)*  as  2  b — a — c 

to  a — c,  and  B  H  will  be  to  B  Cin  the  same  proportion  as 

'     before,     it  is  obvious  that  whefi  there  is  only  one  fluid,  and 

^  czz  o,  AH  must  be  to  A  £  us  &  to  a,  upon  either  6U|)pobi- 

'  tion. 

'  The  t\^o  suppositions  are  however  not  indifferent  with  re« 

'  spect  to  many  otlier  cases  of  the  actious  of  capillary  forces, 

i    'I*has  if' two  liquids  be  capa(ble  of  perfectly  wetting  a  tube, 

t  '  supposing  both  of  them  to  be  contained  in  it  at  the  same 

•  time,  the  whole  weijfht  supported  by  the  force  of  capilkiry 

•  action 
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Capillary  ac-  The  diminution  of  the  effect  of  the  tension  of  the  surface* 
of  the  drop,  in  consequence  of  their  obliquity,  appean»  to  be 
exactly  counteracted  by  the  force  derived  from  the  curvalure 
of  the  horizontal  action  ;  and  the  film  left  on  the  surtace 
seems  to  occasion  a  resistance  to  all  motion^  ^hich  reodeis 
it  difficult  to  observe  the  slight  mutual  attractions  of  the 
drops  which  must  arise  from  the  miuute  depressions  that  sur* 
round  them, 

I  am,  SIR, 

Your  obedient  bumble  servant, 
iGN&cember.  ALETLS.   I 


III. 

Ott  a  Kind  of  Deaths  thai  majf  be  presumed  to  bt  omfy  appa- 
rent:  by  Mr,  Du  Pont  dc  Nemours.  Head  at  titjnt 
Class  of  the  Jnttituie,  Oct.  2S9  1806*< 

Xfkc*s  of  heat  Xt  has  long  been  known,  that  the  effects  of  heat  and  coM 
toThebodv  to  ^^^  according  to  the  nature  of  the  bodies  that  arc  exi)05ed 
which  it  is  ap«  to  them.,  Extreme  heat  is  necessary  to  liquefy  steel,  pla- 
^**  *  lina,  or  good  porcelain  :  lead  requires  far  less;  and  a  por- 

tion much  smaller  still  is  sufliclent  (bt  frozen  water.    On  iLe 
other  han'd,  the  degree  of  cold  requisite   to  render  mercun 
solid  is  very  groat;  while  that  which  forms  icc  is  very  mo<i^ 
rate. 
55omevepeta-        Among  vegetables  there  are  many,  the  living  principle  of 

bles  not  killed  ^yhich  resists  the  strongest  frosts,  these  only  occasioning  dis- 

by  the  severest  .  .^  t  1  .  , 

frosts  eii'JC  in  them,  or,  if  I  may  use  the  term,  setting  thcra  asleep. 

Leaves  do-  Our  native  trees  lose  their  leaves  in  winter,  without  their 
stroy  y  it;  ^^^^^^  being  injured.  Many  of  our  herbaceous  plants  Im 
and  stalks:  their  stalks,  though  their  roots  retains  their  functions.  That 
but  some  roots  are  plants  still  more  robust,  which,  after  their  roots  htn 
Sioueh*frozen.  ^^^"  frozen  in  the  ground,  into  which  the  frost  has  penetrstfti 
.  .  several  feet  beneath  U'cir  ramifications,  revive  notwithstud' 
ing  at  the  return  of  spring. 

•  ^rehires  lUtirQires^  Vol.  XIII,  p.  3. 

L' 
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•  I^  wc  proceed  to  animals,  we  see  the  ant  fall  asleep  in  a  Ant»  fly,  and 
▼cry  Blight  degree  o(,  cold;  and  the  common  fly  docs  the  ^i^J? j'^J^j^* 
same  with  every  appearance  of  being  dead.     Nor  are  these  weather. 
tlie  only  insects  subject  to  this  lethargic  sleep. 

In  the  class  mummulia  we  have  dormice,  marmots,  and  tn  some  of  the 
t>ther  8lccpci*s,  in  which  life  appears  to  be  suspended,  when  J^s™<|J3^ 
cold  weather  comes  on.     This  suspension  of  life  is  so  com* 
plete  in  sonic  of  the  spccjes,  that  iheir  heart  ceases  to  beat 
for  whole  months. 

The  snail  and   the  toad  undergo  tlic  same  stupefaction.  Snail  and  toaiL 
iveral  serpents  exhibit  a  phenomenon  still  more  surprising: 


tkcy  can  be  frozen  so  as  to  become  brittle,  and  die  if  they  Serpeots  may 
be  broken  in  this  itate;  but  if  they  be  left  in  their  holes,  ^^^^"^ 
into  which  the  warmth  of  spring  penetrates  by  very  slow  dc-  led* 
grees,  they  revive,  and  give  proof  they  were  not  dead. 

It  IS  in  the  season  when  their  food  begins  to  fail,  when  the  Little fructivo- 
Droits  and  herbs  on  which  they   fed  disap|)ear,  after  having  sleep^ts 
fattened  them  by  their  temporary  abundance,  and  in  this  fat 
supplied  them  with  a  narcotic  to  induce  sleep  as  well  as  food 
10  support  them  while  it  lasts,  that  most  of  these  little  de- 
vourent  conceal  themselves  to  sleep,  and  cease  to  afford  prey 
to  the  larger  dcvourers  their  enemies,  which  in  tlieir  turn  lose  theiitbe lt?g«r 
thought  and  mouon.  *  camWorou., 

Those  that  would  be  deprived  of  food  by  the  snow  cover-  They  sleep, 
ing  it,  sleep  till  the  snow  melts,  and  a  little  longer.     Perhaps  J^?  ^^^^^. 
for  a  similar  reason  the  white  bear,  which  lives  by  68hing  on  ..         •].      * 
the  seashore  during  the  summer,  and  on  the  islands  of  ice  in  white  bear  r«- 
autumn,  does  not  fall  asleep  till  the  ice  united,  thickened,  {{J|^{^'|J^*"    * 
and  raised  too  high  above  the  water,  is  no  longer  the  resort 
of  the  seal,     (lis  means  of  subsistence  contiiiuing  longer,  a 
much  severer  cold  is  requisite  to  deaden  in  him  the  call  of 
seeking  it,  than  in  the  black  bear  ip  the  first  place,  a  great 
dcvourer  of  honey  and  vegetables,  and  next  in  the  brown  q,  ^^^i  th^n  ' 
bear,  which  lives  on  animals  that  winter  dri\es  into  their  re-  the  brow  a. 
Ireats  before  him. 

That  hunger  should  cease  in  these  animals  at  the  period  Providence hai 
when  famine  would  take  place,  and  in  consequence  of  the  ordered  it  thus, 
same  degree  of  temperature,  is  certainly  a  great  benefit  con-  ihe^^from 
ferred  on  them  by  ihiK  Intelligence,   wluch  regulates  every  suiviog. 

part    . 


part  of  the  universe.    If  they  retained  their  energy,  tlicjf 

would  perish  from  inanition.     They  are  unacquaintetl  «i^ 

ivant ;  they  feel  not  its  pains ;  thej'  incur  not  ils  dtnger. 

Nature  saves  th^in  from  it  by  that  axioni»  which  has  bed 

*|2J^*J*"  considered  w  a  jest :  he  who  i»1eeps»  dines.     The  stale  if 

iooA,  stupefaction,  in  4vhich  their  vital   principle  takes.  rHiige  ti 

long  lis.  the  cold  and  its  companion  want  continue,  occasiosi 

Thii  ifupof     them  no  uneasinesft :  it  commences  even  with  a  seusatioa  d 

not  lAtfifuif 

^tpleiiunible.  tranquil  enjoyment^  a  sensation  not  unknown  to  ouneties. 

Kotadisesse,       It  is  certain,  that  being  thus  benumbed  is  not  even  a  dii' 
ease :  that  the  drowsiness,  which  brings  it  on,  is  pleasuraUef 
hot  friendly  to  that  sleep  is  an  asylum,  in  which  life  fortifies  itself,  eiparf- 
^  ing  less,  and  husbanding  its  resources:  that  it  is  even  a  pm- 

tection  from  the  injuries  as  well  ai  from  the  pains  of  coU: 
itidreiideittheand  that  it  renders  living  bodies  more  capable  of  lelaiauii 
ceSoetoro?    ^^^^^  ^y  diminishing  their  conducting  power. 
fmL  When  the  cold  incfMises  with  too  much  violerieet  man  he* 

When  our      comes  insensible  to  it.     If  one  of  his  1|inbs  Ifwei^  he  docs 
J^^tJ^  not  perceive  it,  till  he  is  informed  of  it  by  others*.    Oa  the 
htoof  it.  ^      contrary,  he  fancies  himself  at  length  growing  wamer;  aad 
Cftelfof  g»>  if  no  one  of  his  limbs  be  more  aflRKted  than  another.  Ui 
state  serros  pleasurable :  he  feels  a  saucing  and  deiig{btaDaM 
propensity  to  sleep :  he  is  angry  with  his  friends,   who  urge 
him  to  walk  on,  and  prevent  him  from  indulging  bis  inclint- 
tioi> :  he  intreats  them,  to  let  him  close  his  eyes  fur  a  fev 
t^oments;  and  if  they  yields  he  fiills  asleep,  and  appesn 
dead  like  a  dormouse. 
tlitdrfttbid         Let  us  venture  to  supposei  that  he  is  flot  more  dead  to 
appatemTlike  reality*     There  is  no  doubt  in  this  case,  but  ho  would  sleep 
that  of  oiher    like  the  dormouse,  deprived  of  thought  ted  of  apparent  vittl 
^'^  action,  at  least  as  long  us  the  same  temperature  continoed. 

thoacb  it  mat  ^^^  ^^^  ^^^^  presume,  that  he  would  really  and  completely 
Olid  iaexthic-  Jose  his  life  at  the  expiration  of  a  certain  time,  if  he  received 
no  succour:  for  instance,  after  his  fat  was  consumed,  if  be 
were  not  frozen  as  well  as  asleep;  or  after  the  habit  of  tiM 
vital  functions  had  been  entirely  extinguished  by  a  frost  too 
severe,  or  of  too  long  continuance,  so  as  to  stop  the  alimeo' 

*  This  is  very  common  in  Poland  and  Russia. 
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tmrj  transfusion  of  the  fat,  or  stiffen  the  organs  to  such  a  de- 
^  as  to  cause  ai)  absolute  cessation  of  th^ir  secret  move- 

lents,  which  appears  to  be  an  accident  that  the  mammalia 
liable  to,  though  some  of  the  serpents  and  gelatinous  ani- 
mak  are  not. 

This  important  point,  that  the  general  vitality  of  man  is  We  may  infer 
merely  suspended  in  this  case,  is  indicated  by  the  repeated  Jng  froinT^Jrt 
experience  of  northern  countries  and  lofty  mountains  with  to  the  whole. 
respect  to  the  particular  vitality  of  frozen  limbs. 

It  is  by  no  means  uncommon  for  the  nose,  cars,  hands,  or  Effect  of  cold 
feet,  to  freeze  iii  cold  climates.     If  this  be  not  quickly  re-  ^^^  ""'^ 
medied,  the  co.ntrast  between  the  living  state  of  the  rest  of 
tbe  body  and  the  incipient  d(U)t)i  of  the  limb  attacked  occa** 
aions  this  limb  to  sphacelate :  Nature  cuts  it  off  by  the  stre- 
nuous resntance  of  the  contiguous  and  threatened  limb.     If 
hasty  means  be  adopted  to  remedy  it,  the  too  rapid  distension 
of  th^  capillary  vessels  by  the  fluids  contained  in  them  rup- 
tnrts  their  sides,  and  extravasations  take  place  ;  the  commu- 
liicationy  instead  of  being  restored,  is  thus  completely  inter* 
rupted,  and  a  gangrene  is  induced  from  the  same  cause.  The  Effects  on  ve* 
same  thing  happens  to  those  buds  of  plants,  that  are  exposed  p^^^^  simi^ 
to  the  rays  of  tbe  sun,  before  the  frost  that  covered  them  has 
been  dispersed  ;  while  those  that  are  thawed  gradually  in  the 
•hade  receive  no  injury.    ^'  Nature/'  says  the  great  Newton, 
**  is  consistent  with  herself.'^     In  all  things,  and  at  all  times, 
she  follows  the  same  laws.     The  more  she  is  «ibserved  with  a 
philosophic  eye,  the  more  we  perceive,  that  these  laws  are 
few,  and  combined  with  admirable,  with  astonishing  benevo- 
lence. 

It  is  the  same  then  with  the  limbs  of  animals,  as  with  1*^^  mtist  be 
those  of  vegetables.     If  they  be  thawed  with  cautious  slow  minhhing  the 
ness ;  if  Uie  part  froxeu  be  removed  from  the  extreme  cold  it  ^^^^  bjr  tlo4 
has  experienced  to  a  less  degree  of  cold ;  if  it  be  rubbed  * 

frith  snow,  then  immersed  in  the  water  of  melting  ice,  and 
this  be  suflfered  to  warm  gradually,  at  first  by  the  mere  con- 
tact of  the  contiguous  unfrosen  portion  of  the  limb,  tbe  part 
froten  will  recover  itsjocal  vitality.  The  cure  may  then  be 
completed  by  very  small  successive  additions  of  water  a  little 
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wmrmer  th&n  that  by  which  the  part  was  thawed,  and  thus 
the  limb  be  saved. 
Sin/ilir  tT*^t-        It  is  agreeable  to  all  analogy  to  believe,  or  at  least  to  sus- 

pr*ob3W?*"uc-  r^^^»  ^^^  what'  tiius  happens  with  -complete  certainty  to 
cecd  when  the  every  limb,  under  such  circumstances,  must  also  take  place 
aff«uon  U  gc  ^j^j^  respect  to  the  whole  of  the  limbs,  it*  the  same  or  still 
greater  precautions  were  observed,  if  the  delay  of  succour 
be  not  too  long,  >nd  if  its  application  be  not  too  rapid. 
There  sre  Instances  of  effectual  ai>sistance  bcin^  given  to  men,  cither 

maiiy  facts  in    entirely  frozen,  which  however  is  perhaps  doubtful,  oral 
•upportufthis.  J  f  r  r  » 

least  profoundly  benumbed,  have  occurred  frequently  in  our 
glaciers,  and  are  mentioned  by  our  colleague  Ramond.    Hal- 
ler  regrets,  that  no  means  were  tried  with  a  man,  who  vas  ' 
thrown  up  by  a  torrent  of  melted  ice  long  after  he  had  been 
buried  under  it,  at  least  as  far  as  could  be  judged  by  hi* 
dress,  though  his  skin  was  not  in  the  least  discoloured. 
Portal*8  me-         Our  learned  colleague  Portal,  in  his  excellent  work  M 
thod  good^       asphixies,  points  out  for  that  which  results  from  cold  a  me* 
thod  of  treatment  founded  on  very  good  principles ;  but  I 
bat  too  hasty,  am  apprehensive  it  would  be  found  too  hasty  in  its  progress, 
as  it  is  more,  so  than  that  employed  in  the  case  of  a  singk 
Should  be        limb,  and  it  may  be  presumed  than  a  general  affection,  being 
than  in  a  mere  tnore  serious  and  formidable  than  an  affection  merely  local, 
local  affection,  must  require  still  more  circumspection  in  the  progretsive  gra- 
duation of  the  means  employed :  the  rupture  or  even  aneurism 
of  a  few  vessels  might  have  much  more  fatal  consequences  ii 
this  case. 
The  path  if  Be  it  as  It  may,  it  is  evident,  that  the  first  steps  are  al- 

opened:  ready  taken  toward  a  constant  and  complete  theory  of  the 

effects  of  cold  on  plants  and  animals,  in  respect  to  the  degree 
of  temperature,  that  suits  each  -species.  But  if  this  oe* 
branch  of  the  beautiful  stream  of  knowledge  be  opened,  and 
begin  to  excite  our  attention  with  advanta«[c«  we  must  con- 
hut  not  fuffi-    fess,  that  it  has  not  hitherto  been  sufficiently  explored;  that 

nlored  *^"  ^^  ^^^  important  phenomenon  of  the  life  or  death  of  mn 
froaen  or  simply  laid  asleep  by  cold  we  know  nothing  certaio- 
ly,  either  with  respect  to  the  penuds  or  the  physiology  of  tlie 
transition  from  one  of  these  to'  the  other,  the  succession  of 
means  to  be  employed  for  the  preservation  of  those  whose 

livfi 
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res  are  thus  cnilangorcd,  or  the  path  to  be  pursued  for  tht 
fivancement  of  our  knowledge  of  them. 

Experiments  have  not  been  repealed  sufficiently  or  with  Detidcr»tt, 
ue  regularity :  they  have  neither  been  as  scientifically  di« 
3Cted,  nor  as  scrupulously  described,  as  the  case  requires. 
t  appears  to  me  tbereforc  an  object  worthy  the  attention  of 
be  class,  to. point  o.ut  these  experiments;  to  indicate  the 
roper  path  of  inquiry  with  a  view  to  improvement;  to  as* 
ertain,  whether  man  be  iti  fact,  like  the  bear  and  the  mar- 
Bot,  an  animal  that  cold  benumbs  and  lays  asleep  without 
Jtling;  whether  it  be  true,  that  he  can  endure  being  com- 
pletely frozen  like  the  serpent ;  and  whether  in  this  extreme 
;A9e  a  gently  graduated  Wctrmthi  applied  in  time,  and  slowly 
levelopedy  would  restore  life.  This  might  throw  a  great 
ig|it  on  the  question,  which  Drs.  Herholdt  and  Rafn  hav^ 
^t  treated , but  in  part,  and  the  t^rm  of  which  you  have  pro- 
P^ged., 

.  We  sec  that  several  auixnals  destitute  of  vertebrae,  among  Diflfcrenc©  in 
hose  with  vertebrae  serpents,  and  among  the  mammalia  a  anUnaU. 
{reaL'nurabei;of  the  smaller  species  with  cutting  teeth,  sleep 
iirtfi;  or  four  months,  or  even  more,  in  a  very  moderate  de- 
^e  of  cold :  that  a  greater  degree,  and  this  in  different  pro* 
K>rtipns,  is  required  for  the  several  species  of  bears,  the  sleep 
>f  which  too,  in  this  state  of  imperfect  death,  does  not  ap- 
>ear  to  be  %o  profound,  or  the  suspension  of  life  so  complete: 
hat  man  falls  asleep  in  a  still  greater  degree  of  cold :  that  it  Man* 
»  -more  than  probable,  nay  almoi>t  certain,  that  judicious 
neahs,  prudently  administered,  would  be  capable  of  awaking 
lim  from  this  dangerous  sleep,  so  near  akin  to  death :  and 
:hat  it  might  be  the  same  with  other  animals,  or,  indeed,  Perhapx  all 
with  all  animals,  that  are  rendered  torpid  only  by  a  degree  Je^rend^^ 

3f  cold  still  greater  than  that  which  deprives  man  of  tlie  ap**  torpid  by  cotd, 

,^^^^^^^  ^f  \;f^  and  recovered, 

pearancc  oi  liie. 

Every  particular,  even  to  the  minutest,  that  the  respect-  The  minutest 
Me  monks  of  St.  Bernard,  and  the  guides  to  the  glaciers  of  JJJould^bi'ool- 
:he  Alps  and   Pyrenees*  can  give,  should  be  collected.     I  iected, 
even  think  that  the  class  would  do  well,  to  call  the  attention 
of  all  the  learned  to  this  subject,  and  particularly  to  invite 
tbc  four  academies  of  Europe,  that  are  best  situate  to  pur- 
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sat  it  with  success,  those  of  Petersburg,  Wilna,  Copenha- 
gen, and  Stockhulniy  to  investigate  tKis  point  of  natural  hii- 
lor>-. 

WatfihiTeno-      To  this  political  circumstances  can  be  no  obstacle.   There 

wittTthe^    is  never  war  between  the  learned,  bet^veen  academies.     Nti- 

cncei.  ther  our  emperor  nor  the  kin^  of  England  has  disapproved 

your  communicating  with  the  royal  society  of  London  fur 

the  interests  of  the  sciences.     Scientific  voyages  have  been 

respected  by  both  parties.     In  the  electorate  of  Hanover  the 

university  of  Gottjngen  was  protected  by  our  army.    The 

republic  of  letters,  that  great  and  noble  beDefactress  of  all 

polished  states,  ever  preserves  its  honourable  and  friendly 

neutrality. 

^pended  Already  many  of  those  who  happen  to  be  drowned,  orsuf- 

drowned  and    focated  by  carbonic  acid,  are  restored  to  life.     These  are 

fuflbcated  per-  two  provinces,    which   Humanity  has  conquered    from  the 

yg^ipyyj  empire  of  Death  at  the  two  extremities  of  fats  domain:  for 

these  two  diseases,  so  long  considered  as  deaths,  are  totally 

different   in   their  nature,    and  'require  opposite  means  of 

cure. 

Those  princesy  who  dispute  with  each  othertlie  territories 
of  the  living,  see  with  regret  by  how  many  murders  they 
must  be  purchatsed :  they  would  be  the  (h%t  to  encourage  the 
peaceful 'labours  and  fraternal  correspondence,  that  might 
conduce  to  recover  from  the  yet  doubtAil  lionds  of  death  a 
thirti  class  of  its  victims,  men  benambcd  by  frost. 


Description  of  an  Engine  for  affording  Mechanical  P<rtt(r 
Jrom^ir  expanded  by  Heat;  by  ISir  George  Caylzy, BarU 

To  Mr.  NICHOLSON. 

Sir,  Brompton,  Sept.  25, 1807. 

Expansion  of  X  Observed  in  your  last  vol.  p.  ^69,  thatsome  experiments 
^oasiderod'  '^^^  ^^"  lately  made  in  Frauce  upon  air.  expanded  by 
first  mover,      heat,  ap{>Ued  as  a  fiv^t  mover  lor  mechanical  purposes.  Tbii 

ides, 
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idea,  as  vou  iustlv  remark,  is  by  no  means  new  in  this 
country;  yet  I  l»avc  not  heard  that  any  successful  experi- 
ments have  been  made,  exolusivrly  upon  tins  principle,  ia 
Cngland,  thougli  }oa  hint  that  something  promising  has 
been  accomplished  relative  to  it. 

The  subject  is  of  much  importance,  as  the  steam  engine  lu  ailTantace 
has  hitherto  proved  too  weighty  and  cumbrous  for  most 
purposes  of  locomotion  ;  whereas  the  expansion  of  air  seems 
calculated  to  supply  a  mover  free  from  these  defects.  Under 
this  impression  I  send  you  a  sketch  of  an  engine  I  p^'ojected 
upon  this  principle  several  years  ago;  it  was  made  on  a  con- 
sidenibie  scale  at  Newcastle,  though  I  must  confess  without 
success  in  the  result,  which  I  attiibuted  to  the  imperfect 
manner  in  which  it  was  executed,  t}:e  cylindert  being  made 
of  sheet  copper,  and  so  irregular,  as  not  to  be  rendered 
tolerably  air-tight  by  any  packing  of  the  piston.  I  think 
there  can  be  no  doubt  that  the  scheme  is  practicable  in  some 
way  or  other ;  and  I  conceive  that  the  form  of  the  engine  here 
sketched  will  be  the  basis  of  whatever  experienqe  may  prove 
to  be  additional  requisite,  to  perfection  in  the  apparatus  of 
the  air  engine. 

A  and  B,  Pi.  Vllly  fig.  1,  are  two  cylinders,  placed  one  Oescription  c 
above  another;  ^C  and  D,  their  respective  pistons  connected  *^  engi  •..•; 
by  one  rod.     F  is  a  cylinder,  containing  a  fire  in  a  vessel  hi'oJmc  rv^lin 
withiu  it  in  such  a  manner,  that  any  air  passing  between  the  der  &  a  Work 
upper  and  lower  portions  of  it  must  go  through  the  tire.  *"*  cyund«:r. 
This  vessel  also  coataint  a  long  cylinder,  open  at  the  bot- 
tom, and  directly  over  the  centre  of  the  five,  for  the  purpose 
of  holding  coke  or  other  fuel.    This  cylinder  is  covered  at 
the  top,  and  packed  air-tight  when  it  has  served  the  purpose 
of  permitting  the  tire  to  be  kindled  through  it :  and  has  been 
filled  with  fuel. 

The  cylinder  B  is  fitted  up  to  answer  the  purpose  of  a 
double  stroke  forcing  pump,  or  bellows,  to  drive  the  air  into 
the  upper  portion  of>the  vessel  F,  from  whence  it  passes 
downwards  throagh  the  fire  for  the  purpose  of  consuming 
tha  smoke  (the  fresh  fuel  being  supplied  from  the  reservoir 
above)  in  its  passage  through  the  more  completely  ignited 
*  cinders  below.  In  this  act  the  air  is  expanded ;  and,  by 
means  of  pipft  from  the  lower  portion  of  F,  it  is  conveyed 

alternately 


^tcraafely  above  and  below  the.  piston  of.  the  .  qtliuder  A. 
In  each  pipe  is  fixed  a  stop  cock  or  TaWcf  ao  constructed  u 
to  open  a  passage  to  tlie  external  air*  when  it  shuts  the  coo- 
oexion  with  the  fire  vessel.  These  cocks  are  worked  bj  ^ 
plug  frame. 

From  this  construction  it  will  appear  evident*  that  whit- 

ever  expansion  the  air  rebeives,  its  pressure  will  operate  alike 

upon  the  piston  of  the  bellows  and  of  the  receiver;  aad 

wat  always  iq  opposition  to  each  other :  Hence  the  power  of 

the  stroke  will  be  in  proportion  to  the  exceaa  of  tbe  area  of 

the  receiving  piston,  over  that  of  the  feedinjg  oae»  moltipiied 

by  tbe  expansive  force,  of  the  contained  air»  and  by  the 

length  of  the  movement. 

Thscoffine         I^t  when  the  engine  is  well  constnictert»  the  expansSon  of 

sniybeuMdfor  ^^  ^f  {^  keeping  np  the  fire  be  not  found  aufficieotly  senn- 

^Stniwuat.     ^^®»  ^^^^^  ^^^  ^^"?  9f  ^!^  engine  is  siidi  wf  to  adinit  of  rither 

infiammable  gas,  <h1  ortar»  or  other,  inflaminable  oiatteri, 

being  injected,  each  s^ruk^  ^1f9^  ^®  ^f^»  *^  that  all  the 

heat    generated  by  the  united  combustion  .may  operate 

without  waste! ;  perhaps  even  a  slight  qirinkUni^^  water. 

either  upon,  or  round  the  sides  of  the  8ie»  mlf^  ^•wer  the 

-*  purppse.    It  scarcely  need  ba  observed,  that  a  tube  con* 

nected  with  a. small  forcing  pump  are  the '  only  things  ie« 

quired  for  pro&udng  diese  efi^cts^' 

.  1  remain.  Sir, 

.    Your  obedient  Servant, 

GEORGE  CAYLEY. 


J  Letter  from  Mr.  Robkrt  Harrvp  to  th€  EdUwr,'  an  Uk 

Disedvsa  of  WheoM. 

To  Mr.  NICHOLSON. 
SIR, 

Kefierence  to    JL  N  a  former  Qommui\ication  on  smut  in  wheat,  inserted  in 
&rmcr*^^*r.   ^^^^  Journal^  last  year,  I  gave  an  account  of  some  experi- 
ments which  provedj  that. the jmncipo/  cause  of  the  disease 

is 
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is  ssmit  mixed  with  tlu-  '5«ed,  aiul  that  aU!ioui2;h  the  diseased 
j^raiiis  do  not  vc-^e*'!!*',  th<y  product-'  smut  enrs  iu  the  cro|j. 
It  \sjis  ;d-o  shown,  tluit  tl-.L*  sci^d  corn  {irtjiared  with  huie 
prevented  the  distihtj  fVom  proving  injurious  in  any  consi- 
derable decree.  At  that  time  my  observations  led  me  to 
conjecture,  that  uuimalcula  mi^ht  probably  be  the  priioairy 
cause,  iiy  reasoning  from  analoj^y,  it  still,  however,  re- 
niuined  doubtful,  whether  these  minute  creatures  mi^ht  not 
be  the  etl'ect  rather  than  the  cause  of  the  disease:  I  there* 
fore  resolved  to  attempt  an  anatys^is  of  the  smut  itself. 

From  various  unexpected  circumstances  I  have  been  pre*  On  the  canst 
Tented  completing  the  inquiry,  and  am  at  present  only  war-  ^^^'.^t. 
rahted  in  announcing,  that  one  of  the  component  parts  of 
■mut  is  the  sole  cause  of  that  destructive  malady,  and  that 
wherever  it  exists,  whether  in  the  seed  or  in  the  jot/,  the  crop 
will  be  tainted.  My  chief  motive  in  forwarding  you  at  this 
time  what  may  be  deemed  a  premature  communication  is, 
to  earnestly  recommend  to  all  practical  agriculturists  the 
following  receipt  for  the  preservation  of  seed  ivheat. 

Put  the  wheat  gradually  into  limewater*,  at  the  same  Receipt  for 
time  carefully  taking  off  the  light  grains  which  float  on  the  ^h^Yil^S;^ 
surface.    After  standing  covered  with  the  water  to  the  depth  it  weii  in  lim< 
of  five  or  six  inches,  and  the  vessel  closely  shut  durinir  7*'®^*  i***" 
twelve  or  fifteen  hours,  stirring  it  twice  or  thnce  in  that  time,  Rome  houre  ii 
the  liquor  is  to  be  drawn  off,  and  the  wheat  put  on  a  floor,  hme  &  wate 
The  following  mixture  is  then  to  be  poured  regularly  over  time  powder, 
it,  viz.  Lime,  five  pounds;  boiling  water,  three  gallons :  stir  ^^^  *^^* 
them  together  till  the  lime  is  reduced  to  a  powder,  which 
will  happen  in  a  minute  or  two.     It  is  then  to  be  intimately 
mixed  with  the  wheat,  which  after  lying  covered  with  cloths 
for  some  hours  may  be  dried  with  lime  in  powder,  and  im- 
mediately sown.     The  above  quantities  are  sufficient  for  tive 
bushels  of  grain,  and  more  ought  not  to  be  prepared  tog<^- 
ther.  • 

*  Limewater  Is  made  bv  mixing  (boiling)  vrater  and  quicklime  toge- 
ther, about  one  pound  of  lime  (more  or  le^n)  will  be  suiBcient  for  tluee 
gallons  of  water  $  and,  after  standing  an  hour  or  t,wo  tu  a  covere<l  vessel, 
pouring  off  the  liquor,  which,  if  not  immediately  used^  roust  be  kept 
in  a  veisol  clo»cly  shwt. 

There 
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An  alktll  There  cao  be  little  doubt  but  either  of  the  fixed  alkib 

biril^Te  t^*  would  hare  thfi  same  effect  as  the  lime;  but  as  thcj  are  dm 
ejkct  of  lime,  under  trial,  I  do  not  Tenture  to  recomoieod  tbeas  till  I  so 

•  certain  of  tlie  result.  - 

Other  diieues  Although  smut  is  the  most  destructive*  yet  there  aie  atko 
^  ^^^^^'        diseases  incident  to'  wheat*  which  are  aafficiently  iigaiisw 

•  to  deserve  attention.    I  shall  therefore  tuke  the  libstj  sf 
making  a  few  observntisfns  on  each  of  tbeoa* 

-  In  the  second  edition  of  Adams*!  Faanyii  on.  the  Mioo- 
scope  by  Kanmacher  a  description  ef  unimalralBr  cds  is 
^veb,  in  what  is  there  called  bSgkt^i  snAMf.  The  fmu 
are  said  to  be  bihckishy  and  oontun  a  white  acrffc  tuhstaDce, 
-which  sejiarates  into  numerous  filamenCa  when  put  bta  «•- 
ten  '    •       ■  -         . 

AecQimtof  tha-'  Needham  Was  the  first  who  discovered,  that  epuji  of  tbese 
Mb^dtecMed  Aliments  was'  a  living  creature.  Re  sent  aome  of  the  graSoi 
eorn.  .  to  M.  Folkes,  Esq.^  ut  that  tjdie  fireMdeDt'  of  the  Re^al  So- 

^ety,  with  an  accotmt  of  his  ^Kscovery*  TImj  were  deK- 
Tered  to  Mr.  Baker  ^^fbr  esaminalion,  who  after  icpealed 
trials  could  discover  no  other  motioB  than  a  scpamtionof  the 
fibres  or  threads,  which  he  imputed  wholly  to'  the  dasiicitjr 
in  them ;  and  perceiving  no  token  Of  life,  sAer  watdriog 
them  with  due  care  and  repeatiBg  the^cxt>eriniettt%  an  sc- 
tsount  thereof  was  sent  toj^feedham,  who  frdm  his  <nm  trisis 
-ibdnd  out  the  cause  of  failure,  and  advised  hina  to  steep  the 
grains  before  he  attempted  to  open  them.  This  method 
proved  8ucce»iful ;  and  at  different  times  after  this  Baker 
tnade  expcriments^with  grains  of  the  same  parcel,  withoot 
being  once  disappointed.  He  soaked  a  couple  of  them  in 
water  for  the  space  of  thirty-nx  hours,  when,  believing  them 
sufficiently  tnoistened,  he  cut  one  open,  and  applying  some 
'  of  the  fibrous  substance  to  the  microscope  in  a  drop  of  wa- 
■  ter,  it  separated  immediately,  aad  presented  multitudes  of 
the  anguillulse  without  the  least  motion  or  sign  of  life ;  bat 
being  taught  by  experience,  that  they  might  notwithstand- 
ing possibly* revive j  he  left  them  about  four  hours,  and  then 
examining  them  agvn,  found  much  the  grtetest  number 
-  tnoving  their  extremities  pretty  briskly,  and  in  an  hour  or 
two  more  they  appeared  as  lively  as  these  creatures  usvRilly 
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^re.     These  j^rains  were  four  years  old  at  the  time  the  expe- 
riments were  made.  \ 

M.  Roffredi  sowed  some  of  the  grains,  which  sprung  up;  xhc  disease 
but  the  ear  was  either  wholly  or  in  a  great  measure  spoiled,  K"^"'  P'^P^ 
being  tilled  with  these  eels.     He  also  found  them  in  other  the  same  k 
parts  of  the  plant.     In  order  to  disengage  which,  it  must  o^  an"nal«i 
he  soaked  in  water,  and  then  compressed  a  little.     At  first 
Bight  they  seemed  to  resemble  the  foregoing ;  but  a  more 
accurate  inspection  showed,  that  they  were  diiierent  in  struc- 
ture, and  much  more  lively  than  those  which  were  procured 
from  the  dried  grain.     They  also  increatted  in  size  in  a  cer- 
tain proportion  to  the  plant,  ho  that  at  last  tliey  were  ob- 
eerved  with  great  ease  by  the  naked  eye,  being  two  tenths  of 
an  inch  long,  and  nearly  one  tenth  in  diameter. 

This  disease,  which  I  am  informed  is  known  by  the  name  The  <iiseas> 
{o(  ear^cackie,  or,  in  some  parts  of  the  country  is  called  ^^e!or 
humi^oheat  from  the  appearance  of  the  grains,  claims  parti«  burnt  whe 
cnlar  attention,  as  it  is  by  no  means  uncommon,  and  never 
fails  to  prove  highly  injurious.     I  saw  a  jfield  of  wheat  the 
present  season,  in  which  ears  of  this  sort  were  so  abundant, 
jthat  it  could  not  be  worth  above  one  thihi  of  the  value  had 
it  been  dean :  and  I  have  heard  of  several  more. 

The  cause  seems  to  be  either  in  the  seed  or  in  the  soil,  or  inqairy  r6- 
perhaps  both  contribute ;  but  it  seems  by  no  means  to  be  spcctlog  iti 
influenced  by  the  weather.  On  a  superficial  view,  the  ears  ^^^' 
.  have -much  the  appearance  of  those  of  smut,  but  on  closer 
examination  are  found  to  be  very  di^Tereut.  The  grains, 
before  they  are  ripe,  are  of  a'  dark  olive  green  colour,  not 
exactly  the  shape  of  sound  grains,  and  contain  a  white  sofl 
matter,  which  does  not  fill  them  exactly.  When  at  matu- 
rity they  are  black,  and  by  keeping  become  considerably 
harder  than  common  wheat,  and  have  much  the  appearance 
as  if  they  had  been  scorched.  When  they  are  opened  iu 
this  state,  the  black  hard  crust  is  found  to  be  altout  one 
third  of  their  thickness,  surrounding  the  white  substance. 
The  white  inatter  is  the  anguillulee,  as  mentioned  before. 
By  viewiog  them  with  a  magnilier  before  they  are  removed, 
they  have  somewhat  the  appearance  of  very  fine  cotton  fibres 
coiled  together,  and  no  motion  is  perceptible  amongst  them. 
But  if  a  recent  grain  is  opened,  and  a  few  of  them  taken 

out 


•Out  on  the  pdnt  <3f  a  quill,  and  in  that  mtmlioo  cxamioed 

by  a  hand  inajpiifier,  a  slow  yet  very  perceptible  motion  la 

every  direction  may  be  aeeo  in  the  ertremitiea  of  tbote  that 

do  not  adhere  closely 'to  the  main  body.     Indeed  they  aeem 

to  be  incapable  of  motion  in  any  greatd^pree  till  pot  iila 

water,  being  glutd'together  by  a  moid  matter.    When  tales 

from  the  recent-  |i^rain  awi  pnt  into  f^aW^  they  are  arcn  io 

vaaievery  eiMlion  to  disentangle  tfaensaelreay  which  is  fmcfc 

-Yally  a  workoftiaie;       *    •        r- 

Lifeof  theani-  ^*lt  woutd  appear f^Ho  4he8e  <hcta»  thul  tlwf  «)^  cusit 

maicuU  in  Ui«  i^c^  ^hile  enclosed  io  their  darlMella;  mm*  fMmMf  the 

^^'^^   ^      *ama!4^apaoe  which  they' do  net*  #ces|qr  in*  tibef;mio,aa8 
l»hieh-appeanr  empty/ is- dM^Md  to  eontnin  ^r,  aMchl 
believe  is  abtolntHy  ^iccttsety  to' the  erotfcncg  of  <wy  cfsi^ 
tore  however  miilnte.    It  atso'appears,  that  wfata  Ib^  grsiat 
'  become  dry  animatioii  is  sospended,  and  eottcitiwea  sa  till 
-  amstare  feagiin  addi^ ' 
Soipensimi  of     Thtat  anhnol  life'bftn  bestttpended  fbrlbtir  yewrh  af  hasi, 
^'^"^  ^^      OS  appears  ftttata^he  eacpefimeots  of  Baker,  alre^fdy  notieed, 
and  how  much  longer  we  know  not,  and  be  then  restored 
by  a  drop  of  water;  must  ever  eadte  wonder  nod  sidmim- 
tion.    The  reason  why  Baker  Hiled  to  rfolonnff  Kfo  by  im- 
mediately fMrtting  the'  angoilHilm'froai  the  eM  grains  into 
waterseems  to  be,  that  the  miMch  application  of  that  fluid 
was  too  much  for  their  delicate  frames  for  when  the  gtaios 
were  previously  soaked,  so  that  the  water  gradually  pene- 
trated the  containing  crust,  he  succeeded. 

Grains-  eight  or  uine  months  ok)  do  not  require  to  he 

soaked,  as  the  anguilUilae  will  revive  in  a  few  hours,  when  pnt 

immediately  into  water* 

The  autfanr  i  repeatedly  sowed  some  of  thi9  diseased  g^ib>  but  never 

ncref  wccecdr  guccceded  in  raisiog  a  vingle  plaut^  nor  even  in  producing 

any  plant  from  the  least  Appearance  of  vegetution.     Indeed  I  had  little  ex- 

ihis  <^seastd     pectation  of  ftiiccess,  for  the  whole  of  the  substance  con- 

•  tsined  in  the  seed  consisted  of  animalcula,  evceptiuga  very 

minute  portion  of  i^occulent  matter,  which  could  onljr  be 

discovered  wlien  in  water.     I  took  up  some  of  the  grains 

after  lying  in  the  ground  upwards  oi  nine  weeks^     Sevenil 

of  tliem  were  empty,  and  others  coiitaineil  a  few  of  the  au« 

guillulje,  which  mo\ed  briskly  the  iiutant  they  were  put  into 

water. 
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water.     One  of  the  grains  was  filled   with  a  brownish  sub- 
stance full  of  |)trroiatloiij>,   from  which  issueci   small  uorru3 
discernible  by   the  naked  eye.     They  continued  to  live  iu 
water,  and  upon  examination  corresponded  in  all  respects 
with  those  seep  by  Roifredi  in  the  plants   /hich  he  raised* 
S^oce  that  time  I  have  opened  several  recent  grains,  which 
contained  a  few  of  this  sort,  as  well  as  the  aaguillulse.   Thejr 
were  more  than  twice  the  diameter,  and  about  the  same 
length.     Perhaps  the  grains  which  vegetated  with  Roffiredi 
might  not  have  been  so  much  diseased  as  those  I  towed,  for 
thttt  some  are  pnly  partially  infected  I  accidentally  disco* 
^ere/Am    The  first  parcel  I  procured  were  only  blackish  on 
one  nde,  and  contained  very  few  animalcula*     The  rest  of 
their  contents  appeared   similar  to  that  of  sound  wheat,  j^y^^  y^^  thinle* 
There  can  therefore  be  little  doubt,  that  had  they  been  it  ponible  tmA 
flOwn,  they  would  have  rome  up.     However  that  may  be,  it  ^ 
is  certain  they  do  vegetate,  for  I  have  since  that  examined 
several  roots  of  this  diseased  wheat,  and  frequently  found 
the  grain  from  which  they  sprung  to  be  similar  to  that  in  the 
ear- 
None  of  the  anguillulfle  I  examined  exceeded  the  two  hun**  Extmiiuition 
dredth  part  of  an  inch  in  diameter,  and  they  were  in  general  ^^^!^"^''" 
about  twes^ty-flix  times  that  length.     When  viewed  with  a  croscope. 
baud  magnifier, they  appear  of  a  silvery  white,  but  when 
placed  iq  the  microscope  under  a  highly  magnifying  powei^ 
they  arc  of  a  bright  chesnut  colour.     A  row  of  transparent 
globules,  placed  at  regular  distances,  run  down  each  ude  of 
the  body  till  within  a  third  of  the  extremities.     Last  winter  Thev  arc  louj 
1  prebcrved  an  immense  number  of  them  three  months  in  a         ' 
watch  glass,    by    frequently  adding'  fresh  water  to  them. 
They  did  not  increase  in  size,  neither  were  they  changed  in 
any  respect.     If  they  are  not  endowed  with  sight,  they  are  and  adectcnl  b; 
at  leaht  very  much  affected  by  light.     When  placed  iu  the  ^'6^^' 
rays  of  the  sun,  or  in  the  light  of  a  candle,  in  a  minute  or 
two  they  run  together  into  one  or'several  bunches  or  knots, 
and  continue  so  for  some  time.    This  effect  is  most  distinctly 
viewed  by  means  of  the  solar  microscope.     When  placed  in 
that  instrument,  they  are  seen  Abating  from  every  part  of 
the  fluid  to  form  themselves  into  an  appareutly  inextricable 

buncli. 
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biiA^fa,  and  those  which  •rrive  Itft  uie  emy  escrtkm  to  bqiy 
llieniBelvcs  amongst  their  corepanions. 

Many  other  fMkHlculan-reliitiiig  to  them  mig^  be  started ; 
but  as  th«  subject  seeflM  not  to  lend  to  w[kf  pnrpose  of  nti- 
lity,  I  shall  ckte  this  accodnt'of  tfeitei  b j 'mcntioimig  tat 
fccts^  which  mafbeof  adfteitii^W  be'kMwnw-^nff  m 
ifuitmtfy  kUled  ^'mMig'  ^fiwdhipt  qf  BmnMier  *  dr 

«iAkiebiileryiiMfwtfAw'ii^it0^^  cAeinyasflye 

iAtM-tn^/hn*  teoftr,  M  ly  oajr -aAff^mciiltfC  'Tbe  cfidnt 
i»fei«nieo  JKim  ihaK-zMclar  ia^'^t^  'ttM  M^  ipfcpaMiia 
"ivhich-faaslbeeniiBOBbmKHdfdiflrtb^  piw^ 
sko  prove  effiectasl  for  ear^«oOlff€.  ^'^^^^ 
ThefTcit  wi-    ~  An  esrperioieiiital  inqUrjr  iiM^he tmtttre^  enuaea*  moA  am 
lut  aiid  iar_  1^  the  diseases  of  com  Mold  praffe^ir  valnnBltf  nc^uidtHMi;  m- 
quiliMirito  the  ^^^  ^  ^'^  sniprisiog;  cosilderftig  A«  Inf  ^6ittace  IdTthe  soh- 
"^^"f**^  <>f      jeatirthatiioCbingorthis1ilMAbdab««n  at»e^^ 
''*"''  Banks,  in  bis^SAoi^  iiMviiri^lAe  <%airieV[^''^  1^^ 

Com  col/ed  6y  Farmers  the  B&gktf  &&,  published  in  theh^ 
.     ■:  f^nningJt>f  18059  presniiiesy'  thttf  the  w^ntof  nci^  obsciira- 
:  iionwilftbesbuodaiitlf  Bnpp1Mby1%ose,^iHMiae1dsareaDd 
^     tedtdenOo  in*  Ihr*d6iintry  tenUe  tbim  to  examiDey  not  only 
the  pttgress  of  the  tropsl  biirtb^  origin  *4nd  ndvances  ahs 
of  all  those' •olMicIes  which  nature' has'djjliiposed.ib  the  snc» 
cess  of  agricultnral  Ittbours." '  We  have  still'to  regret,  thst 
the  exfsiectations  of  that  justly  celebrated  philosopher  bars 
been  hitherto  disappointed ;  for  1  helieve  little  or  nothing 
has  been  given  to  the  public  on  the  subject  since  that  tiine. 
Two  tpectes  of     From  the  ^w  observtftions  I  have  been  able  to  mabe  on 
fuii^i  in  the     the  blight,  it  appears,  that  the  parasitic  fungi  which  occa- 
'^^   ^     '     aion  it  are  of  several  different  ipecics',  and:  that  none  of  them 
.are  paiticularly  injurious  except  the  cnrk  coloured,  such  as 
that  which  destroyed  the  crops  in  T804.     I  was  never  able 
to  discover,  that  the  orange  coloured,  which  appears  early 
'in  the  summer,  was  the  dark  coloured  in  an  immature  state. 
th«  yellow  anil' On  the  contrary,  I  have  always  found  them  different ;  the 
the  dark.         yellow  chatiginj^  to  a  dirty  ash  colour  as  it  approached  to 
decay,  and  the  dark  coloured  continuing  unchanged  from 
its  first  ap[>earaiice.     In  the  summer  of  last  year  I  carefully 

examiued 
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f^am'inetl  a  Dumber  of  wheat  fields  at  diSerent  tiiocs,  and 
found  the  straw  untouched  by  the  blight,  and  in  ev«ry  re< 
«pect  in  a  healthy  state..  Every  thing  continued  l;o  liave  a 
pRKniunf;  aspect  till  the  heaiy  rains  uihioh  fell  a  few  weeks 
bHbre  the  commeoceinent  of  harvest;  the  dark  coloured 
blight  then  began  to  ahoir  itself,  and  continued  to  spread 
considerably;  and,  if  we  may  judge  from  it»  progress,  had 
the  cutting  down  the  crops  been  delayed  a  fortnig-ht  or  three 
weeks  longer,  it  would  have  proved  e<]U!i1ly  destructive  with 
that  «hich  took  place  in  1804.  A  aufficietit  number  of  facts 
is  yet  wanting  to  warrant  any  conjecture  on  the  manner  tn 
which  the  fungi  were  produced  by  the  heavy  rains ;  however) 
we  may  be  pretty  well  assured,  that  all  diseases  which  de- 
pend so  much  on  the  state  of  the  atmosphere,  must  ever 
baffle  human  ingenuity  to  prevent.  The  earlier  the  crops 
are  ripe,  the  less  liable  will  they  be  to  he  injured,  and  the 
ooly  remedy  at  present  known  is,  to  cut  down  the  crop  wheu- 
ever  the  blight  begins  to  make  any  pro;rress. 

Although  the  above  are  all  the  principal  diseases  of  wheat,  AppMruioeof 
at  least  as  &r  as  my  observation  goes,  I  cannot  take  leave  ,;j,ii-  neniihal 
of  the  subject  without  noticing  a  very  cammon  appearance  pUiinin«aoj 
ia  wheatcrop^,  which  is  morf^  or  less  frequent  every  season,  ' 

and  varies  conndembly  in  difiereut  fields.  Some  timt:  after 
the  corn  is  cume  nut  in  eur,  but  yet  in  a  ^reen,  unripe  state, 
we  frequently  observe  several  plants  entirely  white,  with 
every  appearance  of  having  perished.  As  hardest  approaches, 
and  the  corn  changes  to  a  bright  yellow,  these  plants,  par- 
ticularly after  rain  or  lii-avy  dews,  put  on  a  blockish  ap|)ear- 
ance,  as  if  sprinkled  with  a  lilnck  powder.  Upon  examina- 
tion by  the  microM^opc,  this  appearance  ia  found  to  bt;  occa- 
sioned by  innumerable  tuffets  of  a  parasitic  plant  growing 
out  of.  the  pores  of  every  part  of  the  pliicil  which  is  (.'xpnsed 
to  the  action  of  the  air,  very  much  rei^enibling  some  species 
of.tfieplantulffiof  mould;  even  the  sap  vessels  of  the  straw 
are  frequently  filled  in  ditlareut  parts  with  a  black  substance, 
easily  discernible  by  placing  the  straw  between  tlie  eye  and 
a  strong  light.  Tlie  grains,  as  might  be  expected,  are  small 
ID  size,  and  of  a  reddish  brown  colour.  Most  probably  this 
affection  arises  from  some  decay  ut  the  root,  but  whatever 
that  may  be  I  liave  not  hitherto  discovered.  I  have  fre< 
ijueutly 


^(f  FORTAALft   SLCCT&6ll£T£m. 

^OiRitty  esc^mind  tli^  roots  with  atttenticHi,  h 
^Me  wtiA  HHtei  dfwected,  bnt  codM  neter  perceive  the 
•Di«n«t  AflUimee  between  theifa^  ttkd  thow  df  hcdtbf 
pranti* 

'  WMi' the  Imtoe  th«t  the  MlnM  ^*^  tie;  fbif^ 
w  those  whose  leisore  tflbras' them'  op] 
^Ulities  wit  iideqii*te  to  th«i  f  o^tltiry; 

I  reman.  SIftt ' 

yoqr  ol>e4jeot  hlaBl|b^  ijeijruiti 

aoMra».pk  1, 1807.  .^LQ^^fiilT 
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To  Mr.  NieHpL5P»r.  . 

tiDrrbtlils  elflc-  JLiOOKING  over  Brongniarlfs  Treatise  on  Mioenlogyt 
(atel)*  puUisbed  at  Paris,  it  appoanMl  tq  ine,  that  the  cicc- 
trometer  be  has  figured  an^  cfeicribed  for  tJ&o  purpose  of  de- 
fecting electricity  in  minerals  deserres  to  be  better  known 
than  I  imagine  it  is ;  Its  simplicity  rendering  it  very  porta- 
ble, and  always  ready  to  use,  without  being  liable  to  be  out 
of  order.  If  you  eiitertun  the  same  opinion  of  its  cooTe- 
nience  to  the  roiDcralogical  traveller,  perhaps  you  may  find 
a  corner  for  it  in  some  plate  or  other  of  your  valuable  sad 
useful  publication. 

I  am,  SIR, 

Your  obliged  reader, 

O.  N. 

Metbo^ofde*  .  To  discover  the  production  of  electricity  in  a  atone  b; 

^V  by  lu^^"^  ^^^  ^^  friction,  it  is  brought  near  to  either  end  of  the  slen- 
der brass  needle,  a  A,  PI.  VIII,  fig.  2,  and  whatever  kind 
of  electricity  the  stone  has  acquired,  it  will  make  the  needle 
.move,  if  this  be  done  with  proper  precaution. 

But 
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Bat  to  dlstiDguifth  the  kind  of  electricity  developed  in  tht  Mode  of  dii- 
•toiie,  the  electrometer  must  be  insulated,  by  placing  it  on  ^h^ther"it  b* 
a  cake  of  resin,  and  positive  or  ne^tive  electricity  may  be  posi.ive  or  n** 
communicated  to  it  in  the  following  manner.     Place  a  fin-  ^*  *^** 
ger  on  the  nietallic  base  c  of  the  electrometer;  and  bring 
within  a  proper  distance  of  it  a  rod  of  glass,  or  resin,  e, 
electrified  by  friction.     When  the  instrument  may  be  pre» 
aumed  to  be  charged  with  the  kind  of  electricit)'  desired, 
withdraw  first  the  fingef  from  the  base,  and  then  the  rod  of 
glais  or  resin.     The  stone  being  then  presentt^d  to  one  of 
.  the  knobs  of  the  electrometer,  o  or  ft;  if  the  stone  repel  it, 
the  electricity  it  possesses  h  of  the  same  kind  as  that  im- 
parted to  the  electrometer;  if  it  attract  it,  it  is  of  the  oppo- 
aite  kind. 

Some  gtones  comrannicate  positive  electricity  to  the  resin  Some  stones 
OD  which  they  are  robbed.     To  discover  this  propert>%'  a  ""^^tTvrllt^ 
piece  of  sealing  wax  may  be  flattched  on  a  smooth  substance,  tricity  to  resin 
aDd  the  stone  robbed  gently  on  this  pkne  surface.     The  ^^  f^«i<«« 
kind  of  electricity  the  resinous  matter  has  received  may  then 
be  found  by  means  of  the  insulated  electrometer. 

.  tJ.H  .       ■        ■  .  ,■  ■  ■  ■  ■-  '  ■         ,=;=- 

VII. 

A  Method  of  Sowing  Clover^  and  a  new  Plan  for  a  Rotation  of 
Crops;  6y  Mr.  db  Vincens,  of  Thede^  near  Clermont*. 

,/xT  the  end  of  wiuter,  after  the  hard  frosts  are  over,  and  Clover  sowe4 
when  the  weather  is  dry,  I  sow  twenty  pounds  of  clover  seed  ^"  ""y* 
on  a  sepieree  of  land,  about  1900  toises  [2500  yards]  in  cir« 
camference,  sowed  with  rye  the  preceding  autumn.     This 
teed  is  harrowed  in  with  a  common  wooden  harrow,  which  is  ^^^  harr»we4 
drawn  all  over  the  field  by  a  pair  of  oxen.     Instead  of  in-  in« 
juring  the  rye,  this  harrowing  accelerates  its  growth,  and  it 
actually  affords  a  finer  crop  than  rye  that  has  not  been  har- 
rowed. ^  « 
.    When  the  rye  is  ripe,  I  cut  it  in  the  usual  mode ;  and 

•  Sonniort  BlbUotfa.  Pl&yftico-^coaomiqae,  Oct.  1807,  p.  14. 
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when  It  is  carried,  the  clover  forms  a  green  sward  iotenbixcd 

with  vellow  stubble. 
Clover  movrn       The  clover  maybe  mown  in  September  the  same  year; 
ill  sci,tetuber.    ^  cattle  may  afterward  be  fed  ou  it  till  the  fronts  come 
ed  on  ii.  On,  without  inconvenieDce. 

2d  year  cut'  The  second  yeai*  thc^ clover  will  be  in  its  most  productive 

three  or  four    g^^^g .  \^  ^^^y  ^^j  mowed  at  least  three  times  for  hay,  or  four 
then  jiasiured  for  green  fodder;  beside  which  it  wlU  afibrd  an  abundant 

pasture  till  the  frosts  come*. 
Sd  year  cut  The  third  year  I  mow  it  but  twice,  and  when  it  hassbst 

ploughed  in.     ^P  ^  1^^^^  ^^^  ^^^  second  cnttinir,  \  plpw  i^  in  with  the 

simple  plow  of  the  country.     I  afterward  plow  and  harroa 

it  repeatedly,  till  the  land  is  brought  to  a  proper  tilth  for 

rye  or  wheat,  which  I  sow  without  any  manure. 
Clover  a  natu-      j^  jg  ^  y^^  observed,  that  clover  is  a  natnral  mannre  for 
wheat,  wheat ;  that,  as  is  well  known,  a  goodtMrop  of  wheat  may  be 

had  any  where  after  a  good  crop  of  clover;  that  the  wheat 
particularly  y^\\\  te  so  much  the  better,  if  the  clover  have  been  dressed 
Paris.     '         ^^^  preceding  spring  with  2  cwt.  of  plaster  of  Paris  to  every 

quart etve  of  300  toises  scattered  over  the  surface. 
Wht?at  after         Wheat  succeeds  very  well  after  clover  without  plaster  or 
weed[n^^*^""**  ^^  ^"5^  ^^^^^^  dressini^,  but  it  is  indispensable  to  weed  it,  and 

for  want  of  hands  I  shall  in  future  prefer  rye,  which  when 

once  sown  requires  no  farther  care. 
Advantages  of      To  prove  the  advantage  of  my  practice  in  every  respect, 
>s  practice,    ^i^g^^^^^  ^|^3^  ^^  ^yg  ^  yf^\\  manured  I  sow  my  clover  in  the 

spring.  This  clover  costs  nic  nothing  either  for  ploughing  or 
manuring ;  bnt  only  the  price  of  the  seed]  and  the  laboar  of 
sowing  and  harrowing  it}. 

A  septeree  of  clover  furnishes  me,  beside  the  feed  at  the 
end  of  the  first  and  second  years,  at  least  five  cropa  of  hay 
during   the   two  years  that  it  wholly  occupies  the  land. 

Rotation  for  *  If  the  farmer  would  adhere  to  the  order  of  cropping  where  com  i* 

com  cvciy         sown  every  other  year,  he  must  plow  in  the  clover  after  the  second  mo»- 
oiher  year.        .^^  ^  ^^^  ^^^^ 

Rye  bettor  t  1  prefei  sowing  clover  on  rye  to  sowing  il  oi»  oats,  in  the  first  place 

than  oats  with  hecausc  the  crop  of  rye  is  more  Talurble,  and  in  the  uext  because  cxpe- 

clover.  rience  has  contineed  me,  that  the  clover  is  mors  forward  ;  no  doubt  b^ 

cause  the  rye  being  already  at  •^om*)  height,  it  germinates  and  grows  moie 

advautagcously  under  its  shelter,  particulaiiy  in  dry  seasons. 

Calculating 


ton,  il9  mt^inm  v^ilue  sifiee  thewivolution,  thi^wouldpr^  °  P^"^  *'' 
daeemeili'iOf.'-fbrlSie  two  years,attbe*p9i»e.-MiIlj' of  ii  10>.  a  ion. 
the  Ked,  rnon  in^,  making,  and  carrying. 

To  this  consideruble   return  liny  be  Added  the  Mving;of  A  Ane  crap  of 
'doniffbrtheTye  «  wheat  sown  inipwliuely  alter,  aud  a  tine  ^'Ih'"  T*""^ 
<;rop  of  which  is  certstn ;  if  no  ui> for* seen  and  irremediable  auie. 
ftccideat,  ag  hail  or  frost,  di&appoint  our- expectations. 

Af^  this  firat  crop  of  corn  without  dung,  I  immediately  R^e. 
aow  r}-e,  manuring  jl  well.  •      - 

As  MMin  as  ttriscTi^  ii  carried  off  th«  groond,  I  m>«  win-  Winter  pcM^ 
ter  peaae  immediately  ou  tde  stubble,  covering  them  in  »ith 
one  single  plowing  and  harrowing.      This  croji  has  never 
failed  me:  it  Is  earlier  than  that  of  com,  and  nearly  at  the 
wme  time  with  winter  barley. 

When  the  peate  arc  carried  I-plow  anddnngthe  groutid,  Rj*. 
and  »ow  it  with  rye. 

Aftertbiarye  I  crop  the  grouitd  in  the  apring  partly  with  Mixed  crop, 
potatoes,  partly  with  other  roots,. and  the  rest  with  vetches 
mixed  with  oats,  to  be  cut  as  soon  aa  the  seed  has  formed, 
and  employed  as  pasture.     All  these  crops  ore  pevioutly 
well  manured. 

When  the  ground  is  cleared  of  these,  I  manure  it  well,  Ryeun^dorcr 
and  begin  my  rotation  again  with  rye,  on  which  I  sow  clover  '£""'        ' 
in  the  spring,  as  I  mentioned  above. 

If  I  inteuded  only  to  sow  rye,  I  should  not  mannre  the  The  manure 
land,  after  its  having  been  well  manured  for  the  rootS'  and  j^'^^nt'^f^ 
pnstuVage,  and  my  rve  would  lie  the  fuller  eared.     But  as  dam. 
the  rotation  of  clover  will  leave  the  land  three  years  without 
dnng,  I  consider  this  dreaung  aa  necetsary. 

I  shall  recapitulate  my  rotation  of  crops  in  the  following  Roiaiian  of 
Ubie.  '""i"- 

Istyrar.  Rye  manured:  clover  sown  on  it  in  spring, 
daring  dry  weather,  and  harrowed  in,  without  fear  of  injur-  ' 

ing  the  com. 

9d  year.  Clover  in  iu  most  productive  state.  If  yon 
would  have  a  crop  of  clover  seed,  the  second  growth  this 
year  must  be  left'  to  ripen.     With  this  view  it  should  be  • 

mowed  the  first  time  in  May  or  JtMie,  when  in  full  flower, 
aud  then  left  to  stand  tot  seed. 
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growth  to  ht  pUMirad  in  far  OMQam. 

4thfMr.  Bjiwor  wlMrt.wUiMft  flwnntt.  Thcvbot 
miMt  b«  hoed. 

5th  |fifM\    Rjfc  BitBiifida 

fiihfMr.  Wioiv  piiMb  MMfcd 09  Ail  itehblct  tod c» 
tOTid  bj  oao  |4ofimg  «mI  000  borrowiBg^ 

7th  fMT.    Ryo  nmumd. 

athfMr.  VoUhciw  ool^  ood  tsmips  to  he  fed  qA  tad 
potetoei:  the  whole  well  nonoredL  . 

0th  fMT.  Rye  iBooi|re4»  M  which  cloewc  ie  to  be  yvB 
iaeimiy  oi  befoiOi 


Cliitffoofiiof  eo  lAjf  Ml^noo  o^efwniu 

Ooraonoi ia       In  the  Srst  placei|  will  be  toen*  Ikat  I  tidco  eore  tohena 
•v^mih       eiop of  ciom oooe  io two ycnk    If .a^r  do«v  interrapl tUf 
coufie  by  occopying  the  lood  two  yeon  IbUowingp  thb  it 
bolanced  by  two  MootMlvo  ctofie  of  oorp  eftcr  d^  dorcr; 
the  fint  withoot  nioimio»  the  aeeQwl  with. 
Crops  ^u^ed     Aft  the  lend  is  rested  by  dteoging  ito.  piodtteew  Y  do  not 
t,nj  eow  clover  oo  the  some  lood  till  after  an  iotenral  of  ftfeyeeiSi 

Crop  erery     •     My  lood  produces  a  crop  of  some  kiod.  or  odicr  evciy 
'  J[*^^'^^|^  yoor,  aod'in  woe  [eight]  yesrs  I  oiarare  it  bot  IbortiiBCi. 
yetiB.  *  CoQseqoently  1  have  twice  as  loany  crops  oa  if  it  were  fid- 

lowed  every  other  yeary  withoot  more  expense  of  moniuei 
ohd  I  might  almost  say  without  more  laboor. 

It  is  psirticttlarly  to  be  observeiU  that,  except  after  the 

Ptamaoaot    clover*  my  bmd  has  oever  two  sacoessive  cropa  of  groin,  «■- 

•xtMufi  the    j^^  ^  wiutor  pease  be  reckoned  so,  whidi  do  not  eshanst 

the  laud ;   and  that  it  is  so  ordered,  as  to  be  cropped  w'tf h 

Fallow'     mftt  ^^'^  ^^^  ^^^*  '"'^  ^^^  green  feed  or  roots  the  next,    Tbb 

bj  i^ictad      lost  rotation  interposed  between  the  crops  of  com  before  the 

with^tttclotsr.  q\^^  oomes  round  agam,  appears  to  do  away  the  necessit}' 

of  Ikllowing,  witliont  the  amistaoce  of  clover,  vhicdi  hoveter 

I  am  fisr  from  wishing  to  exclude  by  this  obaenration. 


ANNOTATION. 

Remariu  oa         '^  cootinual  snceession  of  crops  widioot  fallowing  has  a 
coxiffuuii  crop-  Specious  appeamnce  of  being  piolitable  xt  first  sight ;  but 


COMFARfSOU  OFDIFFBftBKT  EIKM  OP   ALUM.  %J$ 

«B  an  intelKgent  friend  of  miney  an  excdletit  practioal  far-  plngeompared 
-mer,  observes,  a  fair  estimate  of  all  the  adyantages  of  fill-  ][[  lowing. 
lowing  is  seldom  taken  into  the  comparative  calculation. 
That  land  may  be  brought  to  bear  a  crop  of  some  sort  or 
other  every  year,  there  can  be  no  doubt;  though  it  is  obvi- 
ous, that  precisely  the  same  management  cannot  suit  every 
•pedes  of  soil.  But  when  we  compute  the  true  value  of  this 
practice,  we  should  not  reckon  from  the  produce  of  a  few 
years  at  first,  which  will  probably  be  higher  than  the  average 
at  the  long  run :  at  the  same  time  we  must  consider,  where 
a  proper  rotation  of  fallows  is  observed,  the  saving  of  seed, 
of  labour  in  sowing,  cutting,  inning,  threshing,  and  carrying 
to  market;  and  the  advantage  of  having  the  land  clean, and 
reduced  to  a  proper  tilth  by  repeatedly  plowing  and  stirring 
iAnt  soil  at  tiroes  when  the  cattle  and  servants  of  the  farm  are  ' 
not  required  for  more  necessary  labour.  Thos  when  we  take 
into  account  the  certdn  additiorfal  expense  on  the  one  hand, 
to  be  deducted  from  the  produce  of  two  moderate  or  perhaps 
.  indifferent  crops;  and  on  the  other  the  savings  in  one  year, 
and  the  produce  of  a  good  crop  in  the  next,  beside  the  cer- 
tainty of  keeping  the  land  in  heart ;  we  may  perhaps  be  ' 
inclined  at  least  to  doubt  on  which  side  the  balance  prepon- 
derates, in  cases  where  the  too  sanguine  speak  decidedly 
without  hesitation.  At  present  it  may  be  presumed  no 
coontry  in  Europe  can  be  put  in  competition  with  our  own 
for  agricultural  skill ;  certainly  France  cannnot :  as  however 
it  stands  foremost  among  the  useful  arts,  whatever  seems 
IfkeTy  to  suggest  any  hint  toward  its  promotion  is  not  unde- 
serving of  notice,  from  whatever  quarter  it  may  come. 
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VIII. 

A  Memoir  on  Roman  Ahm^  compared  wkk  d^ffereiU  Kmit 
mmmfaeiured  in  Framee ;  hy  Messn.  TaBHAan  a»d  RoABO. 
Abridged  by  Mr.BouillonrLagrange^. 

JL  he  art  of  manufiurtniing  alum  originated  in  the  East,  HigiMv  of 
and  remained  for  a  ntimber  of  yeari  the  exclosive  property jiUuaifsdEf*' 

•  Annslet  dsOiitele,  vol.  UX,  p.  68^  ^alf ,  ItOfi. 
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*Qf  iiofn«^«tiM  \n  9yHa«    In  the  istti  centiify  it  w  ^w^^vfj^ 

into  Europe,  nnd  «6on  became  common  in  Italj*,  where  ikA 

of  Tolfii  required  grett  repntadon  by  the  coatAaat  ll■ifa^ 

mity  of  its -product,  at  -well  as  its  parity.     Bat  tMs  art,  iffl 

'  in  its  infai^cy^  was  very  slowly  impg>ved ;  and  it  was  not  IHI 

three  hundred  years  after,  when  chemii>tfy  was  snAdeatly 

advanced  to  discover  the  intimate  nature  of  sabstances,  thu 

it  made  some  progress.     MargraflT,  Monnct;  Enileben,  and 

Bergman,  then  analysed  all  the  kinda  <yf  alom  most  gese- 

valty  known.     Bergman  in  particular  was  ao  welt  aiwaic  sf 

^  the  importance  of  the  question,  that  he  wrote  a  diMeitatisa 

of  considerable  length  on  the  history,  pveparatian,aaslyiii 

'and  purification  of  alum;  in  which  he  laya'paEttscakBrttMi 

on  the  necessity  of  carefully  separating  the  iron  from  it  fay 

repeated  ctystalUiations»  by  means  of  which"  ho' says  he  bm« 

ofu&ctured  alum  even  purer  than  that  of  I^itacu    Khsd 

kame  erroneous  ideas  how<rt^»  which  modem  chemists  haie 

-tsarrected. 

Mifiike  of  Mr.  Chaptal  first  percdved  Bergnum^s  mistake  in  •pm- 

T^^fV^^        posing  to  saturate  the  acidulous  solutions. with  day ;  aad  the 

'^simultaneous  discoveries  of  Decrmssilles,  GhapCal,  and  Yaa* 

>B»tuSi  neccf-   qaelin,  on  the  action  of  potarii  in  the  lorviattOD'of  aloa, 

'^*  tod  on  the  various  combinations  of  the  aulphoiic  ^cid  wilh 

alumine,  left  us  nothing  more  to  wish  on  these  heads. 

The  knowledge  thus  ^cqnired  gave  rise  to  sevend^alaB 
works,  the  produce  of  which,  though  approaching  that  sf 
T olfe,  was  not  able  to  diminish  the  preference  given  it  fay 
all  maniiffK^turers,  or  to  lower  the  price 'it  bore.  The  learned 
awaited  with  impatience  the  solution  of  this  important  pro* 
Vauquelin.      bleui,  when  Mr.  Vauquelin  made  knbwn  the  result  of  bis 
'analyses  of  Roman  alum  compared  with  that  of  some  other 
Alum  ai  con-    kinds  most  generally  known*     He  showed,  that  the  propor* 
0tant  salt,        ^^j^  ^f  i\^q  constituent  principles  of  alum    is  always  the 
but  frequently  w™^*  ^^^  tbat  they  diflfer  only  in  consequences  of  a  few  par- 
contaminated  ■  tides  ef  sulphate  of  ammonia  and  of  iron,  which  he  could 
and  iron.  ^  ^  "^^  ^"^  ^^  ^^Y  appreciable  quantity  in  RomJEin  alum.     He 
Preference        Concluded  his  interesting  analysis  by  saying,  that,  if  thers 
g'lTtntolto-     were  so  much  difference  iu  alum  as  the  dyers  say,  chemistry 

Sr*dle«'sup- '"  '*®  present  state  was  not  able  to  detect  the  cause ;  but  that 
posed  to  be  it  appeared  tahim  more  natural  to  suspect  them  of  exagge- 
witliout  causej ,  ^^j^^. 
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ration;  and  he  conduiicd,  that  any  alum,  fn^e  from  iron,, 
ivgdild  be  as  good  fo:-  use  as  the  Rotauu.  To  place  this  be- 
yond question  however*  it  would  be  proper  to  make  compa* 
rativc  experinieutd  witii  theiu  hi  dyv'iw^- 

Encouraged   by  this  soinje  .^kilful   munufncturers   fartlior 
improved  the  produce  of  their  works,  and  supplied  the  shops  ,t 

with  alum,  that  wauted  ouly  a  diiiereut  name  and  appiear-  "-  i 

ance  to  rival  the  Uoman. 

But  the  predilection  for  Roman  alum  was  soon  abused ;  Fjctitinn<$ 
and  considerable  quantities  of  the  alums  of  Liege  **"^  p'^^^^for^R^  ** 
Javelle,  to  vrhich  all  the  outward  appearance  of  that  of  man. 
Tolfii  had  been  giveii>  were  sold.     Most  of  the  dyers  aud 
manufacturers  howevery  who  at  (ir&t  had  been  imposed  on 
by  tbia^  appearance,  were  induced  afterward  to  be  only  so 
much  the  morp  eager  for  the  true  Roman  alum :  for  it  was 
touch  more  easy  to  deceive  than  to  convince  them. 

Such  YTtts  the  state  of  our  knowledge  repecting  alum,  prize ofTcrcd  by 
when  the  Society  of  Encouragement,  ever  animated  witli  a  IV*'*  ^^'^^^'^y  ^ 
desire  of  giving  our  own  manufactures  a  great  prcpondenuipe  i^eut. 
over  those  of  foreign  countries,  thought  fit  to  oliier  a  prize 
for  the  meaD»  of  giving  oi^r  ahims  all  the  properties  of  that  ...    y 

of  Rome.     The  society  having  employed  iVf  essrs*  I'henard  ^i^^^^^^  .^  ^  '^ 
and  Roard,  to  compare  the  Roman  alum  with  that  of  French  ex^mintition 
manufacture'^,  in  ord<rr  to  i^^Gertain  tlie  ditterence  both  of  <>r  French  and 
their  n,ature  ai^d  effecUs;  these  gentlcmeu,  al\er  having  iu>.   ^'^^^    ^"^' 
quainted  the  society  with  the  resulta  of  their  inquiry,  sub-- 
mitted  them  to  the  Institute,  before  whom  they  laid  the 
numerous  experiments  the}-  had  made  to  solve  the  c}uestion«t 
They  were  very  careful  to  obtain  the  French  alums  in  tha  Their  prvcaii< 
state  in  which  they  ore  commonly  sold,  and  accordingly  ^*^'^'' 
procured  them  tliemselves  either  from  the  man u fact urern  or 
from  the  warehouses,  taking  at  a  venture  a  great  variety  of 
crystals  from  among  considerable  heaps. 

It  was  of  particular  importance  likewise,  that  they  slioiiUl 
proc,ure  unmixed  Roman  alum.  Accordingly  they  applied 
to  Air.  Schlu.mberger,  their  colleague,  who  has  the  care  of 
the  warehouse  at  Paris  on  account  of  the  proprietors,  and  to 

•  Mesfln.Thenard  and  Rourd  say  nothing  of  the  Kngliih  alurf),  though 
it  ap|)«Lrs  from  Vauqu'-din^i  ps^l'^^r,  that  tiie  I'rcnch  wontuiuena  give  it  a 
decided  preference  over  auy  oiadc  iu  f  rAiiGCt     T. 

whom 
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whom  all  the  Roman  alum  is  Erectly  teot.  Acoordio^^lj^he 
had  a  great  number  of  casks  opened*  that^they  might  exa- 
mine  the  external  appearance,  figure*  and  colour  of  the 
crystals ;  and  from  each  they  took  what  they  judged  proper, 
to  make  up  in  the  whole  the  weight  of  30  kilogrammes 
Plan  of  ^heir  [ahout  67lbs.]  The  superiority  of  the  Roman  alam  oreriUl 
prooeedingt.  ^^1,^^  kinds  met  with  in  the  ibopa  heing  the  object  of  the  dis- 
pute between  the  chemists  and  manufacturen,  Messrs 
Thenard  and  Roard  conceived,  that  to  decide  it  an  analysis 
on  a  large  scale  alone  would  be  insufficient ;  and  tiiat  it  was 
particularly  necessary,  to  make  numerous  and  very  accurate 
experiments  with  the  best  known  colouring' drag*  on  the 
fiibrics  most  iu  use :  and  they  conceived*  that  if,  from  the 
whole  of  the  facts,  they  could  discover  any  necessary  and 
direct  connexion  between  the  results  of  the  analyns  and  the 
practical  experiments,  between  the  principles  found  by  the 
one  and  the  effects  obtained  by  the  other,  all  the  difficulties 
would  be  elucidated,  all  doubts  removed,  and  theory  con- 
joined with  experience  would  lead  them  to  a  complete  solo- 
lution  of  the  question. 

The  French  alums  subjected  to  their  researcfaea  compa- 
Tative!y  with  the  Roman  were  those  of  Boavier,  Utgtt 
Javelle,  and  Cnraudaa. 

Before  they  compared  the  effects  of  theae  Ymriona  alaras  io 
dyeipg,  their  first  care  was  to  sobjeGt  them  to  all  the  ana- 
lytical trtala  already  made  by  the  chemists  we  have  men- 
tioned :  thus  at  the  same  time  they  determined  the  propor- 
tions of  Acid,  alumina,  potash,  and  water,  and  observed,  as 
Bergpnan,  Vanqoelin,  and  Chaptal  had  done  before  them, 
the  dangerous  iurfluence  of  iron.  The  experiments  they 
pnade  on  this  subject  constitute  the  first  part  of  their  memoir. 


Alums  com* 
psrsd. 


Analysis. 

For  the  sul- 
phuric add. 


PAEt  I. 

Analysis  of  Alums. 

Exp,  1.  To  determine  the  proportions  of  sulphuric  acid, 
they  dissolved  in  l6  litres  [or  wine  quarts]  of  water  489  gr. 
[15  oz.  6  dr.  troy]  of  each  of  the  preceding  alums  entirely 
freed  from  the  dust  that  covers  the  surface  of  sonne  of  them*. 

*  The  rosy  dust  on  the  ^•roan  alum  yielded  on  analysis  atanted 
sulphate  of  alumine  and  potash^  silex/and  ozhle  of  iroa. 

Io 
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Into  the  limpid  solution  of  each,  when  cpmpletely  dis* 
solved,  they  poured  muriate  of  barytes  to  saturation,  and 
evten  added  a  very  slight  excess,  that  they  might  be  certain 
all  the  sulphuric  acid  w^  thrown  down.  Elach  of  the  solu* 
tioQS  required  precisely  the  same  quantity  of  muriate  of 
Larytes.  The  precipitates  were  washed  in  90  quarts  of 
water;  and  when  that  of  the  last  washing  was  gendered  but 
▼ery  slightly  turbid  by  nitrate  of  hilver,  as  the  \rater  used 
fbr  the  purpose  itself  was,  they  were  collected  with  the  , 
greatest  care. 

After  being  dried^  and  caMned  at  a  t«d  heat  fbr  an  hour, 
tka  weight  of  the  sulphate  of  barytes  produced  was: 

Now  grammes. 

1,  Roman  alum 439*42 

2,  Alum  of  Bouvier 49070 

3, Liege   490*27 

4» Javelle    490-27 

5^  ■    ■  Curaudau  ••••  4SS-23 

JMeanof  the  whole*  •  489*63 

Messrs.  Thenard  and  Roard  adopted  the  proportion  of^  26 

per  cent  of  sulphuric  acid  in  sulphate  of  barytes,  because  it 

is  the  mean  lietweeu  the  results  of  the  analysis  of  this  sul* 

-pbate  obtained  by  one  of  them,  and  those  found  by  Mr. 

Bertholkt  after  experiments  made  with  the  greatest  care. 

The  determination  of  the  propoition  of  sulphuric  acid 
being  the  most  important  experiment,  tbey  attempted  it  a 
second  time  with  as  much  precision  as  before,  and  found  uo 
dilfere!ice  between  the  quaatitiet  of  sulphate  of  barytes  ob« 
lained  by  the  ^wo  analyses. 

Esp,  2.  The  equal  quantities  of  sulphate  of  barytes  ob*  por  the  aln- 
taiAed  by  Messrs.  Thenard  and  Roard  in  the  preceiiing  trials  "^^'^ 
leaving  them  no  doubt  with  respect  to  the  proportions  of  sol* 
phnric  acid  in  the  alums  tbey  had  examined,  they  did  not 
think  it  necessary  to  andyse  any  bsit  those  ot  Rome,  Bouvier, 
and  Liegf ,  for  the  purpose  of  acertaiuing  the  proportions  of 
Ae  other  principles.  These  give  us  one  artificial  alum,  and 
two  native  alums,  of  which  one  is  the  most  commoiu  the 
other  the  most  esteemed.    Of  each  of  these  4S9  grmmmcs 

wall 


r 


well  ppwfkred.were  ditsglved  by  l^f«l  ia  l6  quarts  of  vtUr, 
and  decomposed  by  equai  qua|ititu:s  of.  ammonia,  which  «« 
added  in  very  great  exctHp^  Tiia  alun^iBe  precipitated  was 
washed  with  60.  quarts  of  watery, and. whea  that  of  Uu^Uit 
washing  cease4  to  precipitate  muriate  «£  l^aQ-tes,  it  wai  col* 
lected,  and  dried  in  a  largesitver basih.  »•  After  being  dried, 
ahd  kept  at  a  red  hoaC  forau  hoofy  it  weij 

I 


1,  Roman  alum  •••••••••  60*92 

•  *  Aliitw^C  TI*rtiMMM  ••»'•>•«  #fe  1  •tLQ 

•Z*    AUIIWI  Um^Xftn^  ••*•••#  HI   1^2 

-3.  J  ■  I,  i<  'Liegej  •  K^'«>  •  •  » •  dlrOS 


Thtis  Messrs.  Thennrd  and  Roard.fo6nd  Jii' 'these  alam 
exactly  the  same  quantity  of.alj^piiBe :'  for  tlie  trifling  difer^ 
ences  obscnEad  between  .them  do  .not  amount  to  a  gmmmt 
[15  f  grains]  <a;n4.^9re  sach  as  could  not  be  avoided  in  such  a 
long  series  of  operations.    "  ^  ^ 

The  authors  took  so  much  care  in  washins  the  alominCf 
and  not  pouring- off  th^  wat^- tflH^lh^*  sediment  was  com* 

pietcly  iMrj?c4t^M»4.A*4J«ft  H  Vf^^t  ^w:»  .tli#^  they  cao- 
1)0 1  f(#r  having;4%}jgnf^  t^e, qqftPl^y  top .si|)a}l^ .  .  i^either  can 
^  it  be  too  grea(|jy|i^«!|i  wj^en  it  iifa^jjissojyed  in  initriq^acid,  the 
solution,  did  npt9ji;eDdejr  muriate  gf  barytes  turbid :  it  was 
compl«ttely  freed  from  at^y/^ulphate^  tberelpr^  that  mi^Jit  have 
incrjeased  jt^  weight.  ... 

For  the  potash.  '  -S^*  ^«  The  fiOiqulirts  of  lixivium  prodncwi  by  washing 
each  of  tbeae  al«inw*  were  evaporated  to  dsjcueBs  in  a  silver 
bowly  and  tlie^  products  dbtoinedi  wore.'botled  sayeral  hoars 
with  an  equal  weight  of*  quicklinsa..  .The  residuum  waa 
.  ■'  '  treated  four  tames  successivoly  with;  boiling  waaer,  to  take  up 
"  '  "completely  every  thing. aoiuhl^^'and.these  waters  ware  eva-^ 
porated  10  dryness,  the  residuum  disaokod  ia?a  very  smalt 
Quantity  air' distilled  waiter^  and  this:  repeated  aheroately  sa* 
v^ral  ti^es,  tirorder  to.sqfMtrate  ooiiSpletely  ihe  httl  portioMi 
df  sulphate  of  line.  The  solution  of  each,  of'  the  sylphalea 
of  potash  wsaa^  evapomted  for^tbe  third  timc^  and  at  length 
heated- red-hot  iB  a  platina  capsule*. 
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•  ■  \      •       '  ■  ... 

Tko   wcighU  of   the  sulphate  of  potash.,  thus   obtaioedi. 
were : 

Mo.,  giamm^. 

1,  Roman  alum  ; •••  77*05 

2,  Alum  of  Bouvier 76*80 

3, Liege   -^   77*33 

These  sulphates  no  longer  jzave  any  sensible  precipitate 
with  oxalate  of  ammonia,  and  rendered- nitrate  of  silver  but 
v^ry^  slightly  turbid.  They  contained  a  little  excess  of  alkali, 
btt  m  so  small  a  quantity,  that  a  few  grains  of  sulphuric 
acid  were  sufficient  to  saturate  it. 

Messrs.  Thenard  and  Roard  preferred  treating  the  sulphates 
with  lime  to  employing  calcination,  for  they  had  satisfied 
themselves  that  by  calcination  acidulous  sulphate  of  potash 
can  only  be  obtained,  part  of  the  alkali  always  flying  oflf.    '  - 

The  analysis  of  the  sulphate  of  potash,  repeated  sererali consticueitf 
times  following,  constantly  afforded  them  the  same  results,  P''"»ciple%©f 
ncd  showed,  that  a  hundred  parts  of  this' salt  consist  o!f  potiA."' " 

•     ■  ■         ■        ■ 

Sulphuric  acid 36*4! 

Potash    •••••••  63;^ 


loof  ^     •.;■  :*': 


ExfLA^,.*Ihutou%of  liDOwiog  whether  the  alums  they  ha4  Analysed  for 
Analyaid  contained  ammonia^-  they  treated  them  with  caustic.  ^™'"^"*^ 
potash,  and  with  lime;  and  as  they  obtained  none  by  this  but  none 
method,  they  heated  them   btrongly  in  a  retort  with  an  equal  fo^nd. 
v'cight  of   pbwdered'  quicklime;    but  they  could   not  thus 
discover  the  slightest  trace  of   it.     In  fact,  say  tlicy,  wc 
should  have  beei^  surprised^  if  we'  lia'd  found  any,   for    we 
knew  to  a  certainty,  that 'it 'could  no£  be  one  of  the  consti- 
tuent parts  of  the  artificial  alums  we  examined;  and  as  to 
the  native  alums  of  Liege  and  Rome,  as  no  urine  is  added  in 
their  preparation,  the  ammonia  amst  have  existed  in  the  ore, 
and  from  this  it  must  have  been  evpelled  by  the  roasting. 

We  must  not  however  conceal,  that  it  is  possible  to  find  MafexIMtc) 
aluBis  with  ao  ammoniacal  base,  though  they  must  be-  very  *^°^^  ^l^ni, 
rare,  for  the  practice  of  saturating  the  excess  o/  ackl  in  tho  :« 

aUuDinous  lixivia  by  means  of  urine  has  been  very  coafined» 

as 


ifc  it  has  generyiy  bmi  lopikwed;  that '  this  ftlksli  vooU  fai* 

jure  the  beauty  of  dyes, 

AnaYyMd  ^        ^'P'  ^*    T^  ptMence  of  iron  in  almns  had  he^m  deMoo- 

^'^'^  fttrated  in  «  positire  nianiieVby  tevera]  raiaeni;  ckewsH^vho 

considered  thrm  all,  inclnding  the  Roawnp  m  one  and  Ae 

lame  salt,  except  s6  &r  as  its  propntics  ar^re  akefed  by  fe* 

wtlffk  mattersi  and  particularly  i»y  aulphate-of  iiob. 

ModeofMti.'     To  ascertaim  Its  influence,  it'  was  neCT»aary-to  hnowtk 

amtftr!'        quantity  contained  in  the  alum :  but  anniysia  not  aiwdi^ 

any  noans  of  detanniniiig  it  with.  suAcieat  nocumcyt  Bitws» 

Thenard  and  Hoard  iiad  rtcouso  to  the  synthetical  pisa. 

Accordingly  they  took  some  alum  pecfectly  fraa  firoia  inNi»ls 

Uie  solution  of  which  thay  added  from  xkw  ^  vvbvpu^^ 

sulphate  of  iron ;  and  then  they  coaspared  the  dfact  ol  praM 

siato  of  potaih  on  each  of  th«»  Mutious^  morecM'  Icaifefn* 

fiAou«»  with  tli#t  it  prod^ced  in  solutions  oi-  the  fife  kmk 

'  -         of  alopu 

PfOpartiso^        By  this  fbethod:  thqr  feondp  tha^  tha  alvm  of  Liq^i  caa* 

tained  at  most  y^^  of  sulphate  of  ifon,  that  of  Jmvellea 

little  less*  tlmr  of  BbUvi^  AUd  o^  Cnrandna  t^  or  y^ 

and  the  Roman  toaTCety  ^Ai*  ' ' 

Csaiponent         From  all  theit  experiments  it  MIows,  that  the  aloas  sf 

fmu  of  alosi.  Some,  Bouvier»  Uege,  Jav<elle»  and  Carandao  contun  pie- 

cisely  the  same  quantities  of  sulphuric  acid,  mlttmiiie,  potash, 

and  water,  and  differ  only  hy  a  few  thousandth  parts  of  sol* 

phate  of  iron :  and  that  a  hundred  parts  consist  of 

Sulphuric  acid  ••••••• 26'04 

Alumine •• ••   12-55 

Potash  •••-••• •••   10-08 

Water • 51*41 

100 


Pabt  II. 


Exptrmentf  vdik  D^cs. 

fixperimeats        After  having  given  the  results  of  their  analyses  in  the  int 

wachdjcf.        patr,  Messrs.   Thenard  and  Roard  proceed  to  the  second, 

which  includes  all  their  experiments  with  dyes.     As  this  does 

not 


coM^Amiioir  or  ottfifturx  Kiiint  ot  alvv.  S8S 

npt-mpptartoiu  capable  of  boiog  abridgedt  w  tball  give  it 

entire. 

Convinced,  say  they,  by  the  preceding  experiments,  that  All  the  aluio« 

the  akime  of  which  we  have  spoken  are  formed  of  the  same  ><*«J^J*^  «^ 

^  cept  from  tnt 

qoaiitities  of  sulphuric  acid,  alumine,  potash,   and  water ;  sulphato  of 
and   that  they   fnay  be   considered   as  identical,   JifTering  "^^* 
only  by  a. thousandth  part  of  sulphate  of  iron*  we  began  with 
examining,  whether  their  action  in  dyes  were  as  different  as  h 
comroodly  asserted*     Desirous  that  this  part  of  our  labours 
abould  not  be  inferior  in  precision  to  the  former ,we  endeavour- 
ed to  remove  every  cause  of  uncertainty  that  might  occur  ei- 
ther from  the  mixture  of  the  colouring  matters  or  the  substance 
dyed,  the  variations  produced  by  the  time  or  vessels  employed 
in  the  application  of  the  mordant,  the  unequal  body  of  liquor, 
or  the  difference  of  temperature  in  the  baths  of  dye.     As  we 
i0i«re  anxious  to  observe  with  the  greatest  care  all  the  effects, 
diat  might  present  themselves  in  the  course  of  oar  experi* 
snents,  we  performed  the  greater  part  of  them  *oursclve^,^and 
all  the  rest  were  executed  under  our  inspection  in  our  own 
dyehouse. 

We  have  not  laid  before  the  Institute  the  results  of  mo^o 
than  five  hundred  experiments  with  dyes  that  wc  have  made, 
"the  greater  part  of  which  served  only  to  point  out  our  course^ 
or  confirm  fisicts  we  had  already  observed :  all  those  we  have 
suppressed  would  have  addtd  nothing  to  the  various  proofs  we 
set  before  them. 

All  our  researches  were  made  at  the  Gobelins:  we  coiild 
not  choose  a  dyehpu^.  more  convenient,  or  offering  us  n)ore 
advantages;  for  the  processes  there  coubtantly  carrying  on, 
to  supply  the  demands  of  three  imperial  manufactories,  ena-  * 

bled  us  to  make  witheut  interruption  very  numerous  and 
varied  experiments,  which  could  not  have  been  executed 
elsewhere  without  considerable  expense.  There  we  foiind 
every  thing  we  wanted,  whether  of  vessels,  dyes,  or  matters 
to  be  dyed ;  and  no  where  else  could  we  have  been  assisted 
by  a  more  able  dyer  than  our  foreman,  Mr.  Blondeau, 
who  to  great  akill  in  colours  adds  very  extensive  practical 
knowledge. 

Art. 
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^^.'i^?^S^  <>.»iy«f  W»i«?r*»lf«^S<»*AM^'* 


ARf.  U  C&n^fikm^^  the  efitHoBttdkrft'im  djftug  ^k  ih 
alums  of  litmtef  Bouvkry  Lieges  JavtUe^  mud  Cmraudam. 

C<MBptfitlt«        Hie  raatf £iii]tf  ve  employe^  ia.  x^geratii^  with.  Uie%e  five 

5^,TlS,  U-  *^**"*  ^®^^  ^?^^»  lilk,  thxttwi,  aodj  oqttaa.     Each  of  itfm 

nen,  and  co^  we  subjected  40  ll^c  preliminary  pr^po^tioiis  adopted  in  the 

^^'  most 'cclc  braced  d^'ehou;^.    A^ftra  of.f|if  .^jUbfojKre  use  of 

With  printed  cotton  for  printed  goodi,  an^  th^t  Rou^a  aliun  ik  employed 

^^^^^^^^  e^cclusiTelv  for  all  tj^eir  delics^e  colours,  v^e  w«  desiiov«ef 


making  some  trials^  that  would  eoajl^^e  us,  to  dccidp  upon  this 
subject.  MVe  thei^  liad.  re^pupe  to,  &{/-.  Pavjjljjue^  vhp  rea- 
dily, and.  with  tb«  gr^ljU^.poiij^oi^Q^,^*  ^^fifi  9-  trii|l.  of  iuir  6ve 
alums  in  his  manufj^qtpry^  The  patterns  be  waas(»  ohlifiog 
as  to  send. us  agreed  very  well  with  our  reaulu,;  but  as  tike 
unequal  applicMion  of  tbe^mordant  mjght  with  ^me  plaosi- 
bility  i\ave  beqn  objected  to  us,  ifo  e^deavpu^d  to  obvialt 
thU,  by  adopiiog  ano(l^ec  i^iethod*  that  used  ia  d)-eia|g  pieca 
goods.  ..  .,    . 

Mr.  Berthollet,  jun.,  f  ho  has  a1rea((||x  ^l^lnguished  himself 
in  the  science  and  in  its  application  to  the  arts,  particularly 
with  respect  to  printed  calicoes,  wi^ph  he  has  studied  vith^ 
^Sat  care  i;n.  the  fiut^  ro^iiufactory  of  Jouy,  had^.the  civiliiy 
.  to  come  and  direct  oa  in  this  iropovtant  p^t  of  our  laboar« 
and  a&si&t.us  in  all  tbc  researches  we  made  un  this,subject. 

Lfflt  of  expert-      £ach  of  the  experimeuts  that  coippp^  this  article  was 

menu.  made  with  all  the  live  alums. 


Exp.  1. 

Woollens, 
•  •  • Weld  yellow. 

Exp.  9, 

10.* 
t  o  . 

Sumach. 

Calicoes, 

J^U                                             '    -w*^^  ««•  max  •»•« 

3  Sc  repeated.  Madder. 
4, Kcrines. 

•  ..  --..Weld yellow. 

•  •••  •^•Madder. 

K 

Vrchil. 

!*•  * 

»•••••  .  •  Sumach. 

Silks, 
Weld. 

•  •  •  •  •  •  .C^nmcnn 

6. 

THread. 
Weld  yellow. 

Cotton  Thread, 

13. 

14   • 

Silks  xsi 

•  "  '  •  -  «  "  V^l  llllailll. 

th  the  acetates  produced 

7 

...!....  Weld  vcllow 

from  ihejive  alums, 
Ij. Weld. 

#  • 
8. 

Madder, 

By 


Ity  thew  experiiftcnts  «re  find,  that  tfi%  Ave  alanit  act  ge-NoiHFrerairee 
nerally  in  tlie  same  manner  on  woollens,  ihal  they  produce  on^on      * 
•ome  difference  i«  cotton,  ■«(!  that  tlieir  effects  diffor  greatly  gfeat  on  silk. 
on  sEtk.     But  these  alums  contain  precisely  the  same  iiropor- 
"tions  of  the  same  principles,  and  differ  only  by  thW  of  sul- 
phate of  iron :  we  are  therefore  obliged  to  conclude,  that  the 
difltrences  mentioned  must  bo  ascribed  to  this  sulphate. 

The  rollowii^  are  the  «xperiracnts  wc  made  to  establish 
this  fact. 

Art.  it.     jilaau  of  Rome,  Bourier,  Liege,  Javetle,  ^d  Cu- 
raudau,  ia  tkeir  common  Hate,  compared  mti  tic  iatne  ahtmt 

After  having  freed  these  five  alums  from  all  the  iron  that  ThedUTwtncM 
«jiii(ted  in  them,    we  made  comparative  trials  with   them  °"ip£t«of' 
(hui  purified,  and  ttilli  Roman  alum  and  the  alums  of  French  iroa. 
manufacture. 

We  first  employed  pnissiate  of  potash  to  )]rccipitate  tbcit 
iron  ;  hut  as  this  method  was  slow  and  expensive,  we  substi* 
tuted  the  more  simple  and  well-known  process  of  dissolving 
the  alum  in  boiling  water,  and  washing  the  pulveiiform  crys- 
tal in  cold  water.  In  this  way  we  obtained  the  complete 
Nepatalion  of  ail  ibe  sulphate  of  iron  from  our  most  impure 
alum,  which  then  was  no  longer  perccf)tibly  affected  by  prus- 
riate  of  potash,  even  after  several  days  exposure  to  the  air. 
80  complete  a  purlficatiou  however  is  altogether  unnecessary 
fur  the  purposes  of  the  arts. 


Wool. 

sp.l6 Weld  yellow. 

17. Cochineal. 

18 Madder. 

Esp.23.. 

.24... 

25.' 
26'. 

27. 
28.. 
2JJ.- 

Sumach. 

Calicoci. 
Weld. 

Table  of  np« 

19. Kermes. 

Thread. 

20. Weld. 

Cotton  thread. 

21. Weld. 

22. Madder. 

Weld. 

S86  eoMf Amtioff  or  r^rfwMknr  ciVBt  of  aluk. 

General  effect!  With  weld  tnd  techineal,  which  are  eniouriog  Aiatten  th6 
i»  the  iroik  ^^^  sensible  to  the  action  of  tulphate  of  iron,  the  purifiod 
alums  gave  us  colours  more  brilliant,  fresh,  and  in  a  slight 
degree  lighter ;  while  those  with  our  coroinon  alums  were  til 
duller,  and  evidently  of  a  deeper  hue.  This  slight  increase 
of  the  intensity  of  the  colour  anises  solely  from  the  small 
4)uaiitity  of  sulphate  of  iron  found  'in  our  coramon  alums. 
To  satisfy  ourselves  of  this,  we  added  to  our  purified  Liege 
alum  scarcely  appreciable  quantities  of  sulphate  of  iron, 
and  gradually  more  and  more;  till,  by  thus  restorins;  all  it 
had  lost  in  its  purificaticNi,  we  caused  it  to  lusaine  thedifier- 
ent  states  of  Roman  alum,  that  of  Bouvirr,  Cttraudau,  and 
Javelle^  and  lastly  iis  original  state  of  Li<^  alum. 

<Art.  hi.  Campanrnm  of  tke  aUmu  rf  Hcmmc,  lUnrncr,  Lkge, 
JaveUe^  tmd  Cahndm^  m  their  ordtMarjf  sieie^  wUk  tke  mUc 
alrnnip  to  wUck  we  kad  mided  ktcremuig  proporikme  i^twi* 
pkate  of  ireak. 

Comparison  of  We  were  convinced  to  demonstration,  that  the  slight  dif- 
*^|^""**  ^****  ferfcnccs  produced  by  these  several  alums  in  dyeing  were 
iron.  owing  to  the  diffbreat  and  scarcely  calculable  quantities  of 

sulphate  of  iron  they  contaified :  but  to  remove  completely 
every  doubt,  that  .might,  still  be  entertained  in  this  respect, 
we  confirmed  by  synthesis  all  the  fiicts,  that  we  had  collected 
from  analysis. 

l*he  substances  to  be  died,  m-oullen,  linen,  and  cotton,  were 
prepared  with  solutions  of  the  alums  purified,  of  the  same 
alums  with  the  addition  of  y^,  -yVt  iV»  tV»  i>  ^nd  4  of  suU 
f)hatc  of  iron,  and  of  sulphate  of  irou  alone. 

The  silks  were  alumed  in  the  same  proportions  with  the 
five  different  alums,  and  with  pure  alum  to  which  from  rh\ 
to  T  j^  of  sulphate  of  irou  was  added. 
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Expp43. 


44. 

45. 

46. 

47. 
48. 
49. 


ThrtQd. 
:...Weld, 

Coiioii. 

•  •..Weld. 

•  •  •  •  Madder. 

•  •  •  •  Somach, 

Caiicoe$, 
....Weld. 
. .  •  •  Madder. 

•  •••Sumach. 


Exp.  50. 
51. • 


52, 


SUks. 
...Weld. 

•  •  •  Cochineal*. 

•  •  •  Fustic. 


53. 
54. 
55, 
56. 

57. 


Silh. 
...Weld^ 

•  ^•CochiQeal, 
.  •  •  Fustic. 

. . .  Weld. 

•  •  •  Cochineal. 


From  these  experiments  it  appears,  that  weld  yellows  are  Oaner^la^ 
greened  and  deadened  by  sulphate  of  iron.  That  cochineal  ^^^^^ 
h  turned  violet  by  it,  without  being  altered  so  quickly  as 
kermes,  or  even  as  madder:  and  that,  without  being  made 
dull  its  fulour  is  sufficiently  heightened  for  persons  not  mu^U 
uied  In  comparing  colours  to  prefer  generally  on  wool  tho^ 
productni  by  Roman  alum  with  Vr  ^^  sulphate  of  iron  to  those 
of  the  pure  Roman  alum# 

In  (ha  colours  on  cotton,  whether  sumach  or  Weld  yellow,  On  oottoo. 
or  madder  red,  notwithstanding  the  slight  differences  from  the 
drying  of  the  mordant,  experiments  44,  45,  and  46,  with 
purified  Liege  alum  and  ^^  of  sulphate  of  iron,  never  af* 
ibrded  os  deeper  or  duller  colours  than  the  same  experiments 
vith  Roman  alum  and  tW  ^^  sulphate  of  iron. 

§ulphate  of  iron  acts  in  a  more  striking  manner  on  silks,  Oa  stUi* 
ibr  tiie  weld  yellows  and  cochineal  /crimsons  on  them  were 
more  aSected  by  -rhf  ^^  sulphate  of  iron,  than  on  woollens 

KiM)wing  the  great  sensibility  of  silk  in  manifesting  the  Thie  quiolii* 
tmallest  quantities  of  iron*  we  employed  it  to  satisfy  ourselves  b»*fUk,^*'^*^ 
whether  our  alums  did  not  contain  above  r^Vir  ps^rt,  as  we 
bad  found  synthetically  by  pouring  prussiute  of  potash  iqto 
solutions  of  pu!C  alum,  afti^rward  altered   by  greater  or 
smaller  quantities  of  sulphate  of  iron. 

We  alumed  !>ilks  with  alum  freed  from  irop,  Roman  alufn, 
the  alums  of  Bouyier,  Liege.  Jayelle,  ^nd  Curaudau,  and 
•imilar  quantities  of  pure  alum,  to  which  we  had  added 
from  tVrv  ^  r^v  ^^  sulphate  of  iron. 

After 
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After  they  were  dyed,  we  found  in  the  series  of  tints  ex- 
periments 56  and  57»  produced  by  our  pure  alum  rendered 
more  or  less  ferru^^inous,  colours  perfectly  smillar  to  those 
of  our  ordinary  "alums.  Thus  -nhv  P^i^  o^  sulplvite  of  iron 
added  to  this  pure  alum,  afforded  us  with  weld  and  cochiueal 
the  same  colours  as  Roman  alum ;  tbW  ^^^  sarae  as  the 
alums  of  Bouvier  and  Curaudau ;  t^v  ^^^  same  as  that  of 
Jav^lle ;  and  ri^nr  the  same  as  that  of  Liege. 
TItc  rfifferent        We  can  no  lOAger  therefore  ascribe  the  differences  #e  ob- 

•w!ng\°o'^i*r!!n?  **^'"^^  '"  dyeing  with  different  alums  to  any  other  cause, 
than  these  infinitely  small  quantities  of  sulphate  of  iron  ; 
since,  by  adding  tliis  substance,  we  converted  purified  and 
Roman  alum  into  alums,  which  gave  us  the  same  results 
with  reagents  as  the  mbst  impure  kinds  of  the  shops;  and, 
on  the  contrary,  by  abstracting  the  sulphate  of  iron,  we  could 
make  at  pleasure,  from  the  most  impure  kinds,  alums  pro- 
ducing as  fine  or  finer  colours  than  those  obtained  with 
Boman  alum* 

Art.  IV.  Experiments  on  the  influence  of  stdpkate  of  ammo* 
nioi  and  qf  nium  with  an  nmmoniacal  bascm 

Cx|)eriments        Many  distinguished  chemists  have  asserted  on  the  autbo- 

with  sulphate   ^j^y  ^f  Bersrnaan,  that  alums  with  am  ammoaiacal  base  arc 
ikt  ammonia.  •'  .  •  i_  •         •    • 

injunous  in  dyeing.     To  ascertain  whether  this  opinion  wen 

w^l  founded,  we  treated  wool  and  silk  with  several  propor- 
tions of  sulphate  of  ammonia,  which  we  added  to  Homao 
Alum,  and  with  alum  without  potash,  having  its  base  entirely 
of  alumine  and  amraouia. 
It  produced  no  ^^  an4  tV  o^  sulphate  of  ammonia  produced  no  percep- 
^     ^  tible  change  in  silk  or  wool  with  Weld  or  cochineal  colours. 

Unless  in  cnnsi-      ..t^^  ^^^  ^,  tind  -J-  of  this  salt  produced  a  regular  degrads- 
tity:  *  ^^^^'  ^^^°'  ^^  which  the  colour  with  Roman  alum  and  ^^  its  weight 
of  sulphate  of  ammonia  was  two  or  three  shades  weaker  than 
tjiat  with  Roman  alum  alone. 

Common  Hence  we  had  reason  to  expect  evident  changes  from  alum 

alums  not  in-    with  an  ammoniacal  base,  but  we  found  no  differeuce  in  it* 
'"'      y  ^  ^^'    eftect  and  that  of  Roman  alum. 


COMPARISON    OF  PIFFEREXT   KINDS   OF  ALUM. 


289 


f^ool  with  sulphate  of  ammonia, 

Exp.  58 Weld. 

59 Cocnincal. 


^ilk  with  alum  having  an  ammo^ 
niacal  base. 

Exp.  60 Weld. 


Sacb  are  tiie  facts  we  were  diVirons  of  laving^  before  the  General  d^ 
Iiiittitute,  relative  to  the  lonq;  uhdecided  question  of  the  su-  ""cuons, 
pieriority  of  Roman  over  all  other  alums.     They  afford  us 
lui  exact  and  complete  coincidence  between  the  results  of 
our  analyses^and  of  our  experiments  with  dyes  :  they  show 
OS,  that  much  too  exteniHve  nn  action  has  been  a8cril)ed  to 
the  sulphate  of  iron,  the  whole  of  the  influence  of  which 
we  have  pK>infed  out,  at  the  same  time  markinf^  its  limits: 
amti  in  particular  they  prove,  thtit  the  o]>inion  of  the  exclu- 
sive adrantages  of  Rommi  alum,  formerly  perhapjJ  sufficient-  \ 
ly  just,  is  now  to  he  considered  as  an  erronr  successfoily 
combated    by   theory,    and   demonstrated    by   experiment. 
These  facts  lead  ns  directly  to  the  following  consequences. 

1.  All  atums  contain  precisely  the  same  pro'\)ortions  of  sul-*Alum  itself 
phuric  acid,  alumine,  pot;ash,  xmd  w;iter;  though  they  pro-  i*ient»cal' 
dace  sensible  differences  with  reagents,  and  in  their  applica- 
tion to  the  art  of  dyeing. 

2.  These  differences  arise  solely  from  the  unequal  quanti^  DifFors  from 
ties  of  sulphate  of  iron  found  in  them,  amounting  merely  to  ^';'"B  conta- 
in'few  thonsandth  parts,  for  they  disappear  completely  on  i,on. 

tftre  purification  of  the  alums,  and  are  reproduced  with  the 
s&me  intensity,  if  we  restore  to  them  as  much  sulphate  of 
Iron  as  had  been  abstracted. 

•  3.  The  Roman  alum  contains  the  least  sulphate  of  iron  :  Roman  alum 
the  alums  of  Bouvier  and  Curandau  afford  us  a  little  more,  freest  from  it. 
but  the  quantity  they  contain  is  appreciable  ofdy  by  reagents, 
aiiid  on  silk  in  weld  and  cochineal  colours.     In  the  alums  of 
J^relle  and  Liege  prussiate  of  potash  immediately  indicates 
the  presence  of  sulphate  of  iron. 

4.  Roman  alum  does  not  merit  the  exclusive  preference  other  alum 
given  it  over  other  alums,  for  we  have  obtained  on  wool>  ™^y  ^  T**^* 
ootton,  and  silk,  with  Liege  alum  purified  by  means  of  wa- 
ter, and  even  with  the  alums  of  Ijouvier  and  Curaudau,  as 
tine  and  brilliant  colours  as  those  produced  by  Roman  alum : 
and  if  the  latter  appeared  to  us  to  have  the  advantage  over 
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the  alums  of  Boijvier  and  Cuia\i<lau,  we  can  anfimi,  that  thf 
cTifleiTncoR  wpre  very  trifling,  and  only  to  be  penrcivcnl  by  an 
cxpcfionced  tryc. 
if?5T  part  of       5.  TliC  xkUim  of  Javcllf,  and  that  of  LieifP  in  particular, 

?roi^^  iiiiurious.  *^'<^"n^^  "*>*  contaiiihij^  above  a  thousan<Uii  |>art  of  sul|)liatv 
<  of  iron,  almost  aiu-nys  produce  duller  aud  lebs  bn*^it  cokran 

than  those  frith  purified  or  pure  alums. 
ItscPFcctjrremt-      g,  The  effect  of  sulpliate  of  irou  is  not  the  tame  on  all 
*       snbstances,  and  with  all  colouring  matteni:  it  i»  very  e\i- 
dent  on  silk  with  weld  and  coirhineal  colours:  it  is  a  little 
iMst  on  wool,  less  so  on  cotton^  and  it  is  much  less  on  wool,  with  tlicsame 
substances.    Wool  appcairs  to  Hx  a  less  quantit}'  of  8ol|ihate 
of  iron  than  cot  ton »  aud  particularly  than  lulk  ;  ibr  the  co- 
lours oni  wool  are  less  altered  by  ^V  o^  ^bis  sulphate  than  am 
Little  w'lth       silk  by  i-^^;  aud  in  all  madder,  archil,  and  keruies  coloon, 
""keT*"'^'^**''*  very  larj^je  proportions  of  this  substance  are  necessary  to  alter 

the  shade,  or  even  to  diniiuish  its  liveliness. 
F.verj  manu-       7*  Every  manufacturer  of  alum  therefore,  if  he  will,  may 
^*^^'^  "*^y    change  his  most  impure  alum,  by  simple  aod  not  expeosire 
the  bea^qua-    means,  into  an  alum,  that  in  its  application  in  all  the  aiti, 
^'7-  to  the  mot>t  lively  colours,  and  to  substances  the  most  sea* 

sihle  to  the  influence  of  sulphate*  of  iron,  shall  possess  ali 
the  properties  of  tlie  long  boasted  Roman  alum. 
Remarku  on  Let  US  ho|>e,  that  the  importation  of  forci^  alum  iiito 

th«  French  Fnmce,  nhich  amounted  a  few  years  ago  to  several  millions 
of  li\Tes,  and  which  hus  already  decrc^ased  in  a  considerable 
degree,  will  8oon  ceuite  entirely  :  that  our  alum  manufacto- 
rers,  better  acquainted  with  thtir  real  interest,  will  iu>  lonjctf 
endeavour  to  distin^uiKh  their  goods  by  that  <roloured  cost- 
iug,  which  has  inodt  frequently  been  the  resource  of  frauJ: 
that  tlu.'ir  endeavours  to  furnish  the  shops  with  an  alum  coa- 
stautly  pure  will  soon  lead  all  our  manufacturers  to  thiuk  no 
more  of  I^onian  alum  :  and  that  ultimately  our  alum  woriu* 
obtaiiiiii*^  i\?servLd  ctrlebrity,  will  be  greatly  increased,  ex- 
tend their  sale  to  foreign  countries,  uuJ  euricb  Frauce  vllL 
;i  considerable  branch  of  tnide. 


IX. 
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IX. 

JEssai/jt  on  the  Improvcmevt  of  Pottery  in  generaU  or  the  Art 
of  making,  at  the  least  Expense,  Vessels  for  every  Use, 
more  handsome,  strong,  and  rtholesome,  without  employing 
Lead  or  Tin,  in  the  'Ctmtposition  of  the  Coating,  Enamel, 
or  Glaze:  by  Mr.  C.  R.  Joussemn,  Manufacturer  at 
Ntcers.     An  Abstract  by  Mr,  Guyton  *. 

JLN  the  pamphlet  that  has  just  appeared  under  this  title,  History  of  tht 
the  author,  after  noticing  the  impoitance  of  this  branch  of^*^^* 
iodustr}',  takes  a  rapid  view  of  the  periods  when  the  porce- 
laius  of  Japan  and  China  arrived  in  Europe,  the  introduc- 
tion of  Delfl  ware  into  France,  which  dates  no  farther  back 
thau  the  I5th  century,  the  extensions  of  the  art  which  have 
long  rendered  it  an  advantageous  brunch  of  foreign  trade, 
the  importation  of  the  white  English  ware,  and  manufacto- 
ries estabHshed  to  imitate  it. 

He  next  lays  it  down  as  an  established  principle,  at  least  No  good  pot- 
bmong  men  of  science  or  those  acquainted  with  the  art,  that  *^*"y  butstone- 
tliere  is  no  truly  good  ])ottery  but  stoneware  and  porcelain :  celaiiu"    ^  ^' 
WA  they  are  the  only  kinds,  in  which  strength,  neatness,  and 
wholesomeness  are  combined. 

Before  proceeding  to  the  proofs  of  this,  Mr.  Jousselin  importance  of 
jnstlv  observes,  that  this  principle  is  not  only  interesting  to  t{ie  art  to 
the  progress  of  the  art ;  but  that  it  merits  the  greatest  at- 
tention in  a  political  and  commercial  view,  particularly  as 
the  neglecting  it  must  render  the  French  tributary  to  foreign 
nations,  and  this  to  no  small  amount,  were  it  merely  for  the 
lead  and  tin  employed  in  the  composition  of  the  coatings. 

,  Common  'potterj',  intended  to  stand  the  fire,  has  a  very  ro-j^on  pot- 
porous  biscuit,  which  is  but  slightly  baked,  that  it  may  be  lery  for  culi- 
capable  of  sustaining  the  transition  from  heat  to  cold,  and  "^^  '***'• 
because  it  is  not  refractory  ^ough  to  support  a  greater  heat. 
"For  the  same  reason  it  can  only  have  a  very  fusible  covering. 
This  is  commonly  sulphuret  of  lead,  and  oxides  of  copper,  .      ,^^^ 
iton,  and  manganese. 

•  Aiijiales  de  Chimie,  Vol.  LXII,  p.  213,  Mai,  1807. 

U  S  Delft 
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Delft.  Delft  ware,  which  was  a  grand  invention  iu  its  time,  on 

account  of  the  beauty  of  its  coutint^,  has  likewise  t\)e  defect 
of  l>eing  baked  only  so  far  as  to  vitrifv  the  enamel ,  as  a  de- 
gree of  heat  beyond  this  would  «poil  it.  This  render^  it  ne- 
cessar\'»  to  employ  a  sufHcient  quautit}'  of  lime  iu  it,  to  give 
it  a  little  consisteDcy  by  a  commeucement  of  fusion* 
Its  defects.  Its  coating,  composed  of  glass  of  Ifrad  and  &ilex,  rendered 

white  and  opake  by  oxide  of  tin,  canoot  support  changes 
from  heat  to  cold»  and  its  biscuit  is  liable  to  imbibe  grease. 
Queen's  ware.       The  white  or  pipe  ware,   after  thtf  English   fashion,   is 
lighter:  its  biscuit  has  more  solidity,  being   composed  of 
purer  clay,  and  prepared  flints;  and  it  is  previously  baked: 
but  the  coating  given  u  is  much  more  fusible  than  that  of 
delft;  it  is  a  glass,  incapable  of  enduring  an  equal  heat;  is 
subject  to  crack;  is  very  easily  scratched,  when  any  oily 
matter  will  penetrate  the  biscuit  and  leave  spots ;  and  if  the 
glass  of  lead  be  in  excess,  which  is  unfortunately  a  too  com- 
mon case,  oils  and  vegetable  acids  attack  it,  aud  render  its 
use  dangerous. 
Its  glaze  defec-      The  memoir  published  by  an  able  ^chemist,  Mr.  Proust, 
tive  and  dan-   ^^  remove  any  apprehension  of  injury  fioin  its  use,  induced 
Mr.  Gay-Lussac  and  myself,  to  pay  great  attentiou  to  this 
subject,  at  tn)B  time  of  the  last  exhibition  of  the  products  of 
French  Industry.     We  found  very  little,  that  was  capable 
of  completely  resisting  the  edge  of  a  knife ;  and  after  this 
it  could  not  stand  the  test  even  of  boiling  acetic  add,  or  the 
yolk  of  egg  boiled  hard.     We  cannot  therefoi*e  avoid  adopt* 
ing  the  opinion  of  Mr.  Jousselin^  that,  whatever  attempts 
be  made  to  improve  this  manufacture,  it  can  never  form 
good  pottery. 
Is  stone- ware       Hence  then  it  may  be  admitted  as  a  general  principle, 
^^^^^nladf  ^^'  *^^^  ^"^y  ^^^  kinds  are  admissible,  stone-ware  and  porce- 
su])ttUute  fur   lain.   But  is  it  possible,  to  answer  every  purpose  of  strength, 
every  tbujg  hut  elegance,  wholesomeness,  and  economy^  in  a  word,  to 


porcelain 


ren- 


der stone-ware  capable  of  supplying  the  place  of  common 
earthen-ware,  or  such   as  is  required  to  staud  the  lire,  of 
delft,  and  of  pipe^care?     Mr.  Jousselin  affirms,  that  he  is 
Ves.  convinced  it  is  by  numerous  experiments.     As  he  is  esta- 

blishing a  manufactory,  it  is  natural  for  him  to  keep  secret 

the 
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the  processes  he  has  fUscovcrt'it,  though  what  he  wys  ajv 
pesrs  aiilficient,  to  give  him  h  cluiin  to  our  coiib(lcu<.-e. 

Without  atteii)[]tiiig  to  divine  his  secret,  1  shuU  add  m  siwts-vam 
mtpport  of  its  possibihty,  that  it  might  reusoiiably  have  bein  ""''  '^"f^ 
queittoDed,  when  tho  urt  was  hut  a'traditional  practice,  and  fire. 
wbeti  all  our  stone-wnre  was  of  a  close  texture,  incapable  of 
fUppOTtin;/  the  fire  without  cracking:  it   might   have  been 
qvenC toned  before  the  (.'xperimentn  of  Lnura^uuis  in   1762,  LiungDaii. 
whence  Mr.  Jonssehu  dales  the  first  conception  of  a  com' 
Kion  porceloin,  and  whose  successes  did  not  meet  the  en- 
couragement they  dtserved  :  before  the  property  of  mnt^e-  Vsevt  mtpto- 
•ia  to  pat  a  stop  to  the  fusion  without  imparting  any  colour-  ' 
in^  principle,  and  that  of  barytes  to  supply  the  place  of 
aaline  flwses,  were  known  :  before  the  analyses  of  feldtspsr  AriHici»l  feWi- 
had  taught  us  to  compooe  it  artificially  with  very  common  ^^"' 
materials:   before  the  property  of  pumice  stone  to  affurd  a  Pumice itene 
covering  not  uttacked  by  anv  menstruum  was  disriivered  ;  ""8'*^- 
and  before  the  inventor  of  this  process,   Fourmi,  crowned 
by  thtt  Institute  in  the  year  12,  had  fabricste*!  his  hygio-  llygioeiiamti. 
ecramef,  a  species  of  common  |K>rceluin  capalile  of  standing 
the  fire:  before  the  effects  of  heat  prolonged  to  devitrifica-  D«vitii5catiw 
lion  had  been  observed  ;  and  before  the  productions  of  the  ''^  ''"'' 
-manobctories  of  rtschneider.    Lambert,   and    Mittenhof, 
had  been  seen,  which  the  jury  of  the  exhibition  of  1906 
recognized  as  a  true  stone-wiire  capable  of  standing  tlic  fire, 
tliat  is  to  say  common  poToelain*. 

TIius 

*  I  have  here  pointed  out  only  ilie  principal  facts.  I  might  quote 
jnsny  ottien,  thai  tenJ  ii"!  k'<*  I'nwerlully  10  confirm  the  opinion  For 
ini>tane«,  liif  spiiiiia  mails,  the  kcffekil  of  Kii»ui>,  to  wiiirh  ilie  name  Kcff.:ki], 
of  magnesitu  ha*  been  giviiii,  and  of  vrhkh  the  T.irks  make  Ihew  pi|iei, 
cunuinn  ocronling  to  Kta^irolh  but  0  Mj  silex,  anil  0  17m  >|ueiia  I 
iMva  fuund,  that  it  loiei  033  oC  its  weight  in  the  Gie.  It  has  the  pro-  ju  me, 
periy  uT  aloppiiig  bolh  the  vitriGcaliun  and  lUe  eanuatiiuii  of  ilic  coni- 
pMitian-<  inia  which  it  enieri. 

Mi.  Gtobcrt  has  ahown,  in  the  Memoin  of  the  Academy  of  Turin  Mapteuia 
fbr  l9Ca,  that  the  earth  of  Biuiliticro,  kun  comid.'ied  jti  almml  puro  oaiUi. 
alumine,  and  iinwl  wiih  luctcss  in  the  [lOroelain  inanufacloiy  of  Vino»o, 
U  a  in.igii«ian  earth,  coniuiniiig  abnut  0  14  "f  silix 

Amoiif  lUe  lesulis  of  Ihc  sj  nihcllial  «Biys  ni.ide  in  my  laboratory  at 
■he  liaiiurial  PolytKbnic  Si^^al,  1  wtiuiiicd  a  [last  perfectly  aimibr  to  Gliss  ftom  W 
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ETery  neceoa-      Thus  in  the  present  state  of  our  knowledge  it  is  lar^roB 

tery*niay  be     impossible,  that  an  artist  perfectly  acquainted  with  it^  swi 

made  without  improved  by  practice,  should  succeed  iu  fabricating,  as  Mr. 

any  metal.       Jousselin  professes,  three  kinds  of  pottery*  to  supply  the 

place,  1st,  of  close  grained  stone-ware»  for  containing  h- 

qnids  and  other  matters,  with  or  without  glazing :  Sdly,  of 

less  dose  grained  stone-ware,  with  a  brown  i^lase  externally, 

and  a  white  enamel  internally,  for  c  *Jioary .  utensils :  aad 

'ddiy,  of  delfYs  and  white  earthefi-ware«>  rrtaining  both  ele* 

grance  of  form  and  lustre  of  glazing,  without  emplojing  lay 

metal. 

Verycheap  The  enamel  of  which  Mr.  Jousselin  announces  the  dis- 

£^  *  covery  is   entirely  earthy,  and  compoaed   of  matenals  to 

cheap,  that  the  enamel,  which  now  coats  the  manu^Kiarcr 

at  the  rate  of  320  franks  for  a  certwn  quantity  of  ware,  will 

come  to  no  more  than  15  or  2(K 


■«■ 


X. 

Process /or  proving  the  QvaiSfy  ^  a  GUaoe  tf  Earikeih' 

jrar€\ 

Defects  of         JL  HE  glaze  of  earthen-ware  may  hare  sereral  defects :  it 
glase.  miiy  be  scratched  more  or  less  readily  by  a  hard  body;  weak 

acids,  svtch  as  vinegar,  lemoii-joice,  verjuice,  &c,  may  st<- 
tack  and  dissolve  the  lead  it  contains ;  or  oily  substances 
standing  lung  on  it  may  produce  the  same  effect,  stain  it, 
and  render  it  dull. 

ttficial  feldt-      that  afforded  me  by  the  feldtspar  of  Baveno,  by  urging  to  fusion  ki  a 

spar.  platina  crucible  a  mixture  of  62  parts  silex,  16  alumioe,  10  lime,  and 

Porcelaiawith-  12  ^iotash.    1  have  likewise  made,  without  kaolin,  a  biscuit  having  the 

out  kaohn.       hardness,  semi  transparency,  and  grain  of  {Hyrcelam,  by  giving  the  pio. 

per  dt'gree  of  bakin*  to  a  paste  compo>e>1  of  60  parts  s  loac,  SO  alumio^ 

24  magnesia,  and  6  lime.    1  need  not  say,  that  it  would  be  rery  easy  to 

employ  the  same  proportions  of  silex  and  alumtne,  by  choosing  a  good 

clay,  without  being  obi  ged  to  have  recoursb  to  the  decomj^ouiion  </ 

alum  for  the  earth. 

•  Sonnini'ii  Biblioth^quePhysico-^conomique^July,  l&07j  p.  43. 

To 
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To  determine  its  power  of  resiitms;  friction,  it  may  te  T '"'*''^|* 
nibbed  with  sand ;  and   if  this  wratcli  it  more  rt-adily  than 
it  does  a  gluze  knovra  to  be  good,  we  may  be  asiiureJ  it  is 
■oft. 

If  viDecar  be  boiled  fnr  some  hours  in  n  vessel  coated  with  Vm^t  «ai 
_,..,,  II.  >    I-      ■  dUialie  ui 

.«  soil  glaze,  it  will  attack  the  glaze,  iiml  dissolve  a.  portion  i^j^i, 

of  its  lead,  which  w  II  be  precipitalcd  Frrm  the  vinegar  on 

the  addition  of  a  fen  drops  of  sulphuric  acid,  commonly 

called  oil  of  vitriol. 

But  a  method  more  within  evetj-  ooe*^  reach,  and  there-  *°^  •  '^^7 

fore  desemng  to  be  known,  la,  to  let  full  a  drop  of  strong 

ink  on  a  piece  of  eartlien-ware,  dry  it  before  the  fire,  and 

fhen  wash  it.     If  the  glaze  be  too  boft,  the  ink  will  leave  on 

it  H  slight  spot. 


JItighit  of  various  Places  m  France,  Sft. ;  . 
CuHt'tHHtd  from  p.  -217. 


}Ieiglits  aseertaiued  during  a  lovr  in  ihc  ci-devant  Province  of 
Auvergne. 

A  HE  following  ohservafions  were  collected  in  a  tour  made  Tour  in  Au- 
in  the  spring  of  1902,  in  company  with  Mr.  Leopold  von  'trgne. 
Buch,  a  celebrated  Prussian  mineralogist,  and  Mr.  A.  Ju- 
riiie.  With  these  gentlemen  I  set  out  from  Geneva  to  visit 
the  chain  of  the  mountains  Dome  and  d'Or,  traversing  the 
ci-devBHt  provinces  of  Bngey,  Brcsse,  Lyonnois,  and  Forez, 
and  returning  through  Duopliiny.  As  all  this  country,  par- 
ticularly the  most  interest ini;,  which  is  for  the  greater  part 
included  in  the  circle  forming  tlie  department  of  Puy-de- 
Ditmtf,  lius  been  carefully  examined  by  several  able  mine- 
ralogiets,  I  ahall  «Hy  little  respecting  its  phyttical  constitu- 
tVoii.  Most  of  the  iieights  were  calculated  liy  Mr.  von  Buch 
from  the  simple  formula  of  the  ditference  of  the  Ingarilhuis 
of  the  uumbeis  expressing  the  heights  of  the  barotnetcrs  at 

the 
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tbe  two  stations*:  neither  were  they  made  with  such  strict 
attention  to  accuracy,  as  to  be  considered  as  absolutely  de- 
termined. 

It  would  be  difficult  tb  add  any  thing  to  what  Mr.  fon 
Saussure  says  of  the  road  from  Geneva  to  L.yous  in  hisTcwr? 
to  the  Alps:  I  shall  only  enlarge  a  little  more  than  he  has 
done  on  some  places  wWefe  pebbles  or  blocks  of  primitive 
Fronr  Genera  rocks  occur.     Following  more  or  less  closely  the  couree  of 
comfe^of  the   ^^^  Rhone  from  Geneva,  we  meet  with  some  at  the  \iUages 
llhoae.  of  Confignon  and  petite  Grave»  where  they  rest  on  a  bed  of 

soft  gritstone;  at  Chancy,  where  we  found  on  the  banks  of 
the  Rhone  a  granite  with  reddish  feldtspdr ;  and  io  the  bed 
of  the  London,  a  small  river  that  comes  from  mouot  Ju^^ 
and  falls  into  the  Rhone,  where  there  are  several  p^bles  of 
serpentine,  including  tolerably  large  garnets,  fint  b  i 
marshy  bottom  situate  below  the  village  of  Pougny  a  large 
^  quantity  of  primitive  compound  rocks  are  seen,  some  with 

.  a  base  of  dialiage  [smaragdite  of  Saussure]  and  jade,  others 
of  almost  pure  jade,  or  compact  petrosilex.     Not  far  ftom 
the  loss  of  the  Rhone,  near  the  village  of  Vauchy,  pntai* 
tive  pebbles  are  still  perceptible;  afterward  toward  Cbatil- 
lon  they  become  more  rare ;  yet  I  have  seen  blocks  of  gneiss 
•Lakes  Syant     on  this  road,  about  a  mile  from  the  little  lake  of  Syant  or 
andNantna.     gyjunt,  which  no  doubt  formerly  made  but  one  with  that  of 
Nantua,  about  120  yards  below  it.     Every  thing  leads  as 
to    believe,  as   Mr.  Saussure  remarks,   that  the   latter  ex- 
tended  much  farther  to  the  soutli-west,  covcriog  tiie  large 
flat  meadows   observed   in  that  quarter,  the  soil   of  which 
18  composed  of  rounded  pebbles  for  the  most  part  caloi* 
reous. 
Extremity  of        From  this  place  to  the  extremity  of  the  Jura,  between 
the  Jura.  poncin  and  PoiU-d*Ain,  scarcely  any  primitive  peb6le:>  oc- 

cur. There  we  begin  to  meet  with  pebbles  of  quartz  ia 
considerable  qunntity,  and  some  blocks  of  gneiss  in  the  ea- 

•  "Tl^ough  the  correction  for  temperature,  with  respect  to  the  d.latioQ 
of  the  air,  is  iniSis,  eiisable  in  measuring  differences  of  I«vel  in  the  same 
country  and  at  the  same  tiinuj  it  io  not  quiie  cervaiu,  that  it  ought  to  be 
employed  when  we  compare  countries  very  di>tant  from  each  other,  aod 
take  the  mean  of  a  great  number  of  obacrvalioOi/^  J.  B.  fiiot^»  Phy- 
5ical  Astronomy,  vol.  1,  p.  145. 

viroufc 
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'      virons  nf  Friay ;  wtitiice  tlit  road  to  Lyons  U  over  pliuiis  RoadtoL] 
'*     covtred  willi  pebbles,  frecjuenlly  in  sucli  quantity  as  to  pre- 
vent tile  liiud  ftoin  teing  cultivated.    The  prevniling  species 
''     KTc  quiirt?,  and  hurd  ([uarljosL'  gritstone.     The  pebblfs  of 
^    ihe  Alps  iiiileed  freitieiitl)-  occur,  us  micaceoua  s-hist,  schia- 

*  fosc  hornblende,  and  Beriwnliiiea :  jet  when  we  tnlverbC  the 

*  be4  of  nny  torrent  or  river  cumitig  from  the  adjacent  mouii- 
''     ^ins,  the  calcareous  stones  always  predonii.iate. 

"  Between  lake  Sylanl  and  Chatillon,  about  two  or  three 

miles  from  this  Iowq,  on  the  left  bank  of  the  little  river  ia 
«  tolernbly  fine  spring,  called  Rntrebilliet.  ihe  temperature  H«at if 
ttf  which  on  the   1st  of  April  was  75°  of  Deluc  [i&o  F.],  '*P''"SS 
while  that  of  tlie  opeu  air  was  6-5°  [4l)7°].     The  height  of 
tfae  place  above  the  sea,  as  found  by  the  barometer,  was  ^41 
tvises.      At  Varaml>on,  Di;ur  Pout-il'Aiu,  a  spring  rose  uut 
of  thi-  ground,  the  tetuperalure  of  which   was  rf  [S^'SS"],      ' 
and  that  of  the  open  air  12°  £59°].     The  height  of  tins  .greeine  1 
plKce  was  about  1 40  toises.     These  tno   observations  agree  SiussiirE'i 
enfficiently    with   the    law    eHtabMied   empirically   by    Mr. 
Saussurc,  that  the  heat  of  the  air  decreases  about  l^of  Deluc 
Air  every  hundred  loii^es  in  height. 
I  From  Chslillun  to  Nantua  we  found  a  prodigious  quan-  Bos. 

tity  of  ho<(.  All  the  country,  encepL  the  summits  of  the 
i]  naouiituins,  which  are  crowned  with  tirs,  is  covered  with 
I  this  shrub;  and  from  the  warmth  of  itii  local  aspect,  it 
I  grows  to  n  considerable  size,  as  in  Campania  and  the  East. 
I  Fiom   the   environs   of  the  loss  of  the  Rhone  we  do  not  Vina. 

'1     tnett  with  any  vines  iu  the  road,  till  we  n-ach  Cerdon*.     At 
V      this  place  is  a  plantation,  reaching  from  tlie  lop  of  the  moun- 
'taiu,   which  is,J03  fi-et  higher  than  li.e  lake  of  Geneva,   to 
I       the  bottom  of  the  declivity  on  the  high  road,  which  is  IQi 
feet  lower  thu>i  the  lake. 

If  in  proceeding  from  Lyons  into  Auvurgne  we  travel  di- 
rectly westward,  traversing  the   Lyonnuis  and  Forez,  we  are 
cOQstuiitly  on  the  primitive  soil.     I'he  chief  base  of  the  Crjoitic 
.    country  of  Liniugne,  that  line  part  of  France,  is  well  known  "^' 


•  Th.^e<leiil  W  which  Mr.  ArlhutYouOBlifl 

mHed  hlm).clf  of  tiij 

uhi»ateil  pUuis,  mnong 

irhicti  li  ihB  vme,  »  well  known.     1  <la  nol  kiu>i 

jie  10  jiutiuehii  licwt 

of  vpgrtjbl.;  [ihyiki,  when  op[wriuiiiiy  ofTcr*. 
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to  be  granitic :  the  same  kind  of  soil  too,  that  we  meet  with 
in  goin;^  down  the  Rhone  from  Lyons  by  the  way  of  \'ieMDC 
•  and  Tournon,  occurs  when  we  proceed  to  Beaujo!ois  by 
way  of  Tarare,  l^hizi,  and  la  Claire:  thus  from  the  consi- 
derable extent  occupied  by  this  kind  of  soil  in  these  coun* 
tries  the  centre  of  all  th«»se  chains  cannot  be  far  distant,  and 
ft  is  not  without  reason,  that  Mr.  Delametherie  places  it  io 

TheCetennes.  the  Cevennes,  which  he  considers  as  one  of  the  principal 
centres  of  the  primitive  mountains  of  France. 

Moruntain  of        j|jg  ,.^,^,].  ^j^^t  composes  the  OiOuntaiii  of  St.  Bonnct-Ie* 

Froid  is  an  undulated  reddish  gneiss,  evidently  stratified, 

and  intersected  by  strata  or  veins  of  other  rocks^  particularly 

Vihiie  quartz,  and  schistose  hornblende,  which  assumes  a 

porphyritic  appearance  on  the  back  of  the  mountain  to  tbe 

west,  particularly  between  the  villages  of  Coursieux  and 

Ste  Foy-rArgentiere.    Throughout  the  whole  district  of  the 

latter,  situate  in  a  valle}'  watered  by  the  little  river  Bre- 

Coal.  venne,  ]>itcoal  is  found.     Auiong  the  fruit-trees  surrounding 

Chesnuts.         the  houses  a  few  chesnuts  are  to  be  seen,  but  all  of  them 

poor  and  low :  probably  this^tree  will  not  thrive  ^viihoQt  slieU 

ter. 

Vines  and  wal-      On  the  back  of  the  mountiiin   of  St.    Bonnet,  toward 

autscongeni   .  (];oii,.jjJ^.qx^  theie  are  some  line  plantations  of  vines;  and  ia 

the  bottom  of  the  valley  very  fine  walnut  trees.     This  is  not 

the  only  place  where  I  have  observed  the  vine  and  the  walnut 

thriving  together;  probably  therei'ore  they  require  nearly  a 

similar  temperature. 

Holly  The  holly  is  common  among  the  firs  in  the  mountains  of 

tall  the  Lyonnois,  and  sometimes  appears  as  a  tree  ten  or  eleven 

and  smooth     .^"^et  high.    In  these  cases  the  upper  leaves  are  smooth,  while 

leaved  at  loj).    the  lower  ones  are  prickly  as  usual. 

Lake  diminish-      The  plain  of  Forez  is  covered  with  a  multitude  of  ponds, 

edto  youds.      ^^^^  ^^  doubt  formerly  was  one  extensive  lake.      In  it  there 

Basaltic moun-  is  a  basaltic  moinitain.     The  level  of  this  plain  is   IPS  fett 

^^'"'  below  that  of  Limagne.     Its  boil  is  evidently  formed  by  the 

decomposition  oF  the   primitive  rocks;  but  it  appears  per- 

Wood  sorrel,    fectly  adapted  to  wheat.  One  weed  only  infests  all  the  tieid-s 

the  wood  sorrel ;  but  this  is  in  great  abundance,  particularly 

on  the  fallows:  however  it  is  beneficial  to  the  sheep  folded 
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'   An  them,  for  they  prefer  it  (o  any  other  plant,  whence  Ta-  Sh«ep  fond  ot 
bcmtemoiitanus  called  it  uxulis  oviiia. 

In  the  DtL^libourhood  of  Feurs  I  mw  furze  for  the  first  Fun«. 
time  on  my  rutidi  &  plant  not  to  be  met  with  ia  any  part  of 
Switzerland. 

TtMe  of  heights  aboee  ihe  ata  in  toisei  and  thousandth  parts.  Table  of 

hai;hu  aboi* 
Without  Accord'  Accord-  A<  the  level  of  tiM 
cof  fnr         ioB  10  inj  lo      given    se». 

Plaea.  t?mper>-      Deluc.         Tiem-      ij 

luce.  bley.         Deluc. 

£haUillon  de  Michaille  386-068     387-915     364 

L*keSyttnt    3(W582     304-843 

jCerdoQ  lOI'Sao     193-874     138 

Bfesimeux 131-080     132-634     118 

X.yoi» 89-680  88 

BySauHure  84  or  05 

iPetit-St.-Jetin 121-500 

The  big;heat  part  of  the 
road  over  St.  Bonnet- 

le-Froid 390*500 

Couraienx 188-000 

Ste  Foy-l'Arseotierc    •  ■  2:ia-50O 
'  St.  Martin  de  r£:>tra  •  •  297-O0O 

Fenm 173-0'JO 

fit.  Germain-le-Val  ■•••  210-000 
St.  Just-en-Chevolet    -  -  352-636 
The  highest  point  of  the 
chain  of  Thiers,  taken 
ou  the  road,  near  Ar- 

consat 481-601     488-096 

Boea 200-000 

Nwre-TaWe 344'500 

Thien,  ot  the  lower  part 

of  the  town    Iif2*000 

Clermont  200-000 

Summit  of  the  Pradelle, 
an  ancient  tiaaaltic  pro- 
montory, resting  on 
^auite,  but  separated 
from  it  by  a  thin  stra- 
tum of  bolur  earth--*  •  353'50O 

Orgiries 
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lava. 


f9fphyry. 


Crater. 


Volcanic  pro- 
ductions. 
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Witheoi  cv. 
for  teiOf'etatcre. 

Orgines  * i  dpS-OOQ 

Th€  summit  of  Puy-de>D^nie  f 751-657 

P«y-de-ParioD,  on  tke  €d)§«  of  the  crater ?  •  •  6101^ 

■  at  the  boltooi  of  the  crater  +    •  •••  574'1§S 

Puy-de-Barme ;..,..  561*16$ 

Orcival 448-O00 

Mount  Jughttt,  QO  the  edge  of  the  crater*  ••.<•••  574*168 

>  ■  at  the  bottofo  of  the  crater 55^  500 

Ifisue  of  the  current  of  lava  from  Pu y*de-la^Vache  509-000 

Lake  Aidat    419*^01 

Mountains  of  Croix-Morand • (i^'l6l 

Viltage  of  Mont*d*Or-les-Bains 5^3*331 

Cascade  of  la  Dogne»  at  bottom 654*061 

— at  the  top§ , . .  694*333 

Kock  of  the  CousinsH  •  •  1 8^^5*333 

Mountain  of  Cacadogne  || • 90*2*666 

SunuDit 

•  Here  is  found  the  grand  stream  of  lava  from  Puy  de-Pnrioa.  This 
lava  is  very  fragile,  an'I  conuins  only  small  crystals  of  fddtspar,  vbkk 
retain  their  native  lustre, 

■f  This  mountain  U  formed  of  a  sort  of  I>*>»*phyTr,  the  cement  of  wbkfc, 
not  very  hard,  and  of  an  earthy  i^y  colour,  includes  mica  and  a  pem 
many  large  crystals  of  feMtsp.ir,  which  arc  nacked  and  have  a  vitreoif 
appearance ;  ^\hilc  thu<-e  found  in  the  granite,  that  constitutes  the  hut 
of  these  niouni;.ins,  have  a  pearly  gibss. 

According  to  Poirier  t'ne  hoigiii  ot  this  movnitatii  aboTe  the  ssea  i$7'.^ 
toisesj  according  to  Cas'<ijii  aiul  Ic  Moiinicr,  757. 

J  This  cniter,  which  i-i  perfectly  circuUr,  measures  200  paces  rooad: 
it  is  covcretl  with  grass,  and  caiUo  feed  in  it, 

§  In  this  txcur  ion  fine  fuldispars  are  fopnd,  m  large  ilouble  cryMb, 
in  a  porphyry,  which  according  to  Mr.  von  Buch  cannot  liave  a  very  af- 
ferent origii)  from  that  ot  Puy-dc-D6mc.  He  add^,  that  it  is  a  vokaip: 
production,  but  not  lava. 

H  If  we  proccvd  along  the  ridge  of  the  mountain  from  the  top  of  fix 
cascade  of  la  D(  gne,  says  Mr.  von  Buch,  we  arrive  at  the  rjck  of  ihx 
Cousins,  where  we  see  substancc5  that  have  much  more  appearance  oi 
buNaitcs,  and  in  which  the  feldt>par  becomes  nij^rc  laro.  Continuing 
aloiu:  the  rid'j;e  toward  Cacadogne,  we  go  round  a  frijjlliful,  femicirculir 
preci;/.<;t*,  iho  <iflts  (f  \\hich  aie  cover«.*d  with  scoria:.  Tljis  is  the  ody 
place  in  iho  uoi«:lib<nirh«iod,  that  ran  be  termed  a  cr;iter.  From  Cicj- 
^iogiic  iliC  vi>coni  t'j  iho  samnutul  Mont-d"Ur  is  c^<y.      It  is  au  imuita'c 
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Without  car. 

Summit  of  Mont  d'0.« 958-500  Tabic  of 

Circus  at  thf  fuot  of  Mont  d'Or.  before  the  jane-  I'hikieUfSt 

tioti  of  the  walera  of  the  d'Or  and  the  Dogne  •■Gil  -000  sei. 

Suramit  of  Mount  Capueiiit 709'000 

L«-Tour--r  Auvergiic  J     472-833 

Mo  rat-le-Q  Havre,  at  the  eliSteau  539-000 

Roc-Lh  on  ti  e  bor<loi4;be,  about  half  a  mile  loweT§  417-6(^6 

St.  Laiiretit-rfes- Mares    IIT'OOO 

Bourgoin    173-200 

X«-Toiir-du-Pin   158-200 

I*ODt-de-Biiiiivoiwn • 1 18-000 

'  The  lake  of  Epin  or  Aiguibdiette 193-331 

■Mount de I'Epin  4636C6 

Sect.  I!I. 
Brirf  detcriptian  of  seveml  tHtninlatHS  in  ike  department  o/"  Mountains 
the  Lemon  Me.  of  Geaovi. 

Monnt  Salcve,  four  loileB  eust  of  Geaeva,  is  narrow,  butSalivc. 
of  considerable  leng;lli  from-  N,  N.  E,  to  S.  S.  W.     On  the 
W.  N.  W.  it  exl^bits  naked  and  atiKp  rocks,  in  nearly  hort- 

dteui,  irulf  aljsne,  (ermiiiMed  on  one  hand  by  ilie  sidec  of  Ihe  ntlrf  nP 
la  Cout,  and  on  the  ruber  by  ilie  lock  of  tho  Cousins.  These  answer  (a 
•■ch  oiher,  and  fL<rnietly  clo-ed  the  circus  ciii  the  sida  of  the  tiUcj  of 

coDtinu«  Mr.  von  Buch,  that  tlieie  are  two,  Ilie  vjlley  of  laCoiir,  and  Formerly  !«■• 
~      the  funnckhapcd  huUaw  between  Cacadogtie  and   the  rock  uf  the  Cou- 
■ln«;  the  remaind-;r  of  the  tavity  was  tormcrt    by  tlic  fjlllng  in  of  the 
pmrt*  betveen  tliete  two  craters,  ai  is  >ho«ii  by  ihe  bare  and  salient  an- 
(le*  below  the  luntmil  of  Mont  d'Or,  and  the  lalley  of  Knfet. 

■  Accoidini  lo  Cai;iiii  the  height  of  thij  ninuntaiD  abore  the  lea  ii 
1048  toiie*:  and  he  afiurward  calculated  b}'  ilic  b.:onieier  its  height 
■boie  (he  lillage  of  lei  B^iini  to  be  M2  toises,  vhile  accocdiiif  lo  ow 
«b»erva(iont  it  i^  only  4;S.  .  _ 

f  CMsinl  milcpi  thit  334  loiics  higher  than  let  B^ins,  and  760  above 
ftwJctH  of  the  <ei. 

■X  A  eaut  .'way  of  hiullm  in  priimt  of  fix  feet  diameter,  with  ileci-  Basaltet  nW    , 
five  ■ppeanncwof  having  been  orie'i'illT  a  itreamoflava,  it  teen  hei«.^*"''^  ^"^  * 

<^  In  thlj  place  i(  a  (rand  colonnaJe  uf  'uasaLtes  roembline  the  pipes  Culoniuda  of 
rf-an  »r(in.  _  "■ 
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that  surround  the  valley  from  Samoiii  are  sinj^ularl}*  distort- 
underJiorizoii-  ^^  ^"  several  places.  Amone:  others  1  obsen-ed  at  the  bot- 
tel.  torn  of  the  mountain  called  Pointe  de  Sale  btrata  brut  con- 

centrically on  one  another,  so  as  to  form  a  lar-^e  ellipsis,  and 
Over  these  horizontal  btrata.     Tills  i»  one  instance  of   manv 

• 

^  confirming  Mr.  Saussure's  remark  of  the  irrcjjularity  of  the 

strata  of  secondary  mountains  as  they  approach  the  primarr, 
I  did  not  find  a  single  block  of  primitive  stone  in  this  ral- 

Ooitrcs.  ley.     At  Samoin,  the  aspect  of  which  is  certainly  the  hottest 

in  the  vallev,  I  observed  some  cretins*     On  the  left  of  the 

Clia^ybcate      ^^^^  ^^m  Taninge,  about  an  hour's  journey  before  we  reach 

•P»^»^g-  Samoin,  is  a  clialybcate  spring. 

Brisoii  or  Br6-  Mount  Briscm,  called  Brvzon  by  naturalists  and  geogra-^ 
phers,  forms  with  the  Mole  the  entrance  of  the  vale  of 
Arve.  It  is  of  compact  limestone,  and  W.  S.  W.  from  tlie 
Mole.  Its  summit  toward  tliis  mountain  is  perpendicular 
to  a  great  depth,  while  its  strata  slope  toward  the  AlpSf 
though  very  steep  at  the  top.  Its  foot  is  covered  with  large 
strata,  nearly  perpendicular,  resting  against  the  body  of  tlw 

Natural  ice-     mountain.     lii  it  there  is  a  natural  icehouse,  containing  ice 
^^  all  the  year  round,  though  it  is  of  little  depth.     On  the  25th 

of  July,  1800,  the  temperature  of  this  caveru  was  0®  £32°  F.] 
while  that  of  the  open  air  was  9*5°  [54*5°]. 

XeiRi.  '^^^  name  of  Vergi  is  given  to  a  cliai.u  of  loftier  calcareoui 

mountains  behind  this.     It  decliues  to  the  nortli-east,  and 
rises  to  the  south-'west,  without  any  reaiarkabls  and  dibtinct 

Lakes  Saxon-  summit.     On  its  back  are  two  lakes  ;  that  of  Suxonnex,  or 

•exandLessy.  g^yj^  ^q  the  north;  and  Lessy,  which  is  larger  but  not  so 
deep,  to  the  south.  This  has  no  a[5()areDt  outlet;  but  be- 
tween the  little  town  of  Entreniout  and  that  of  petit  Bor^ 
nand  there  is  a  pretty  considerable  cascade,  spouting  forci- 
bly from  a  circular  aperture  in  the  middle  of  a  rock  tifty  or 
$ixty  yards  btlow  the  summit  of  the  uiouutaio,  and  fed  by 
the  lake.  The  limestone  that  forms  this  chaia  is  of  a  dirty 
gray,  of  a  foliated  texture  like  the  schists,  and  iu  general 
rising  against  the  Alps  at  an  angle  of  31°  or  33°.  This  if 
not  uuiJ'orm  however,  for  to  the  north-east  above  Scionzier 
Arched  straiju  ^^'^  strata  are  ardied,  or  bent  double,  and  of  a  compact  in- 
stead of  a  slaty  texture.  All  this  chain,  which  bome  geo- 
graphers  btill  call  les  montagncs  mauditcsy  is  very  rich  in 

pluntS] 


'H 


BEOLOdlCAI.  OB9EaTATtO}l9   IN    VRASCK. 

plants,  some  of  them  rare.     On  the  ground  accumulnted  at 

th*  Toot  of  rhe  Eiicreimz,  oIkjvc  Inke  Saxonnex,  gi-ovrs  the 

Alpine  poppy.  remnrkuUe  for  its  Leautirul  lailk  wJiitp  peluls,  Alpine 

Mn^  itt  a<;reeablc  svaeW  of  vaiiello,   pttrticuiarly  w!i*ii  the 

floWer  dnt  o|>eiis. 

-    On  the  enst  of  this  chain  ia  the  ralley  of  h  Rrpotoir,  \ 

^hic-h  on  the  oppn.iitt  side  is  bounded  hy  another  calmreo'is 

duiin  of  very  tofty  motintains.     A  convent  of  Carthusian* 

liere  i»  an  exeellent  stiition  fur  a  naturalist,  who  would  wish 

^  explnre  the  oei^hhnuriii;;  mountains,  which  are  in  many 

>e»p«:t3  interestins.  Ilaviiii;  ascended  mount  Meiri  to  Pouit-  "o""'  M<^ 

de-Chjtteau,  one  ut'  the  lo!liekt  summits,  the  eye  lakeg  in  the 

whole  chain  of  the  Alpi,  and  looks  down  upon  the  vale  of 

the  Arve  beneath.    The  highest  point  however  ia  »  little  fai^ 

ther  west,  and  is  called  the  moutitain  du  Four,  or  de  Pierre 

percce,  because  iLs  riHi^e  is-  perl'ornted.     This  mountsiD  is 

seen  from  every  part  of  the  Alps,  and  at  a  di^tuuce  appears 

inaccessible,  though  it  ia  not  so.     Had  it  been  later  in  the 

year  1  would  have  asrended  it,  but  I  wu  there  in  July, 

The  rund  from  St.  Martin  to  Servoz  pasties  at  the  foot  of 
achnin  of  nionntuins,  the  base  of  which  is  c(im|iosed  of  »late, 
or  B  brown  cali-nreouB  stone  in   thlii  leaves,  intersected  by 
veias  of  calcareous  spar  or  quaitz.     You  theu  ascend  to  tbe 
.  pleaaing  lake  Chfde;  auon  reach  the  fra^ents  of  a  moan-  LikeChUe, 
tkin.  the  summit  of  which  fell  down  in  175I ;  cross  leNaiit-  F™K'nenuQf 
fToir;  and,  having  passed  a  forest,  the  soil  of  nliich  is  aii,„, 
yellowish  tufa,  reach  ServOB,  where  v«e  meet  with  a  f^  per-  • 

■ODsatflicled  with  the  bronchocele,  owing   probably  to   its  CteliM.       ^ 
•O:ithero  aspect,  and  bein;;  shelteri-d  from  the  north  winds.  ' 

Ascending  toward  the  point  called  I'Aignille  de  Varens,  P*ik  of  V*. 
we  meet  with  petrifactions  in  a  transition  limestone  about 
1300  toises  above  the  level  of  the  sea.  It 
of  vegetables,  but  a  lar^e  species  of  turbinile  [vis],  and  a 
bivalve  of  which  frequently  nothing  but  the  edges  remaia. 
The  real  summit  of  the  ntonntniu  is  hi^^er  than  this  peak, 
hut  cannot  be  seen  from  the  bridge  of  Sallcucbrg,  being  be- 
titnd  the  peak,  which,  as  well  as  many  others,  is  sepanitcd 
Irom  the  mountain  by  a  kind  of  circus  of  considerable  depth. 
On  the  summit  of  Varens  ia  an  extensive  bed  of  numismal 
-•Cones,  and  tome  luiadped  toiwt  below,  among  the  matters 
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AH  ItKve  fallen  from  the  mountain  are  many  reowTUblj 
large  cornua  ammonis* 
Ba«L  Mount  Buet  may  be  ascended  not  only  from  the  ftllcy 

pifferootrMiU  of  sixt,  taken  by  its  first  Tisitors,  Messrs.  Deluc;  orihA 
^'  of  B^rurdf  the  way  ohosen'by  Mr.  Bourrit,  and  dcioibci 

by  Mr.  Saussure;  bat  by  croswog  mount  Breven  from  At 
priory  of  Chamouni,  or  from  Senroz,  by  going  op  the  tsU 
Vils  of  Villj.  ley  of  Villy.    This  valley  is  watered  by  a  rinilet,  whidi 
forms  the  precise  boundary  between  the  primary  and  seoosr 
dary  rocks.     Another  observation  to  be  made  in  this  roid  i^ 
that  the  mountain  above  Serroz,  which  terminates  the  efasii 
of  Aiguilles  rouges  to  the  sooth-west  is  in  great  partlimMi 
of  a  primitive  micaceous  gritstone ;  there  being  only  tie 
#ummit  called  Aiguilette»  that  is  composed  of  ^  &Xfa$d 
rock  like  that  of  mount  Br^ven«     In  like  manner  at  tiie 
north-east  of  the  chain  the  pass  of  Charlentoii  is  femcdflf 
a  primitive  gritstone*  remarkable  for  its  well  defined  sasB 
quartz  crystals ;  and  is  the  intermediate  point  between  ths 
priniary  rocks  of  the  chain  of  Aiguilles  rouges  and  the  tisap 
€ritor  pud-     sitiou  limestone  of  the  summit  of  Buet«  _  This  is  anothsris* 
dingstone  ge-   stance  in  support  of  Mr.  Suussure^s  remark*  that  beds  «f 
i\\e^t\mdjy^  S"^  ^  puddingstona are  almost  always  found  between  tilt 
and  secondary  last  secondary  and  first  primary  strata* 
V  11  *    rn  ^^^^  valley  of  Chamouni  runs  soutlv-west  and  north-cait, 

mpuni.  parallel  to  the  chain  of  the  Alps,  and  is  bordered  by  mooi^ 

Contains  some  tains  of  the  pnmary  class.   The  col  de  Balme  however,  that 

secondary         boiinds  it  On  the  north-east,  and  mount  Lacha,  its  teranos* 

straUu 

tion  at  the  south-west,  are  composed  of  slate  or  calcaieov 

stones.     This  valley  contains  otlier  secondary  rpcks  likewiM. 

as  some  fine  white  gypsum,  about  three  miles  south-west  d 

the  priory,  on  the  borders  of  the  nant  or  torrent  of  Tacoosj; 

BoAie  limestone  opposite  the  priory,  ut  a  place  called  Biolay; 

A  calcareous     and  the  isolated  hill  of  Piget,  in  the  bottom  of  the  vallrr, 

^^'**  and  stretching  in  the  same  direction,  which  is  entirely  forind 

of  limestone.     These  excepted,  every  thing  in  the  valley  d 

■Chamouni  is  of  the  primitive  class. 

^^  Kxactly  above  the  priory,  on  the  north-west  of  the  valkf, 

is  mount  Brevcn,  the  base  of  which  is  connected  with  the 

Aiguilles  ronges.     Its  summit  is  isolated^  and  its  strata  tie 

cut  «ff  perpendicularly  on  this  side,  but  slope  geutly  oa  the 

other 
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r  toward  the  valley  of  Villy,  wbicb  U  parallel  nith  tUs. 
IStK  ascent  trum  the  [jriory,  tliuu^li  steep,  is  practicuble  to 
■sboiit  two  thirds  of  it?  hi-ight,  throii;;h  fragments  of  Umel- 
lar  rockit,  mixed  with  quarti,  TdclMpur,  and  mica,  ia  every 
poa«ible  proportioa,  and  of  differeut  d^^recs  of  harduesSi 
froto  the  hardcut  iHtiietUr  i^niKiie  to  the  «oUe«t  micuceous 
tocii.  These  fiagmeats  come  either  IVooi  tbe  suininit  or 
from  the  flaiiktof  the  mountuiii.  Tbe  duiuuiU  in  particulu 
i»  foroied  of  a  rock,  thut  ufifieaTs  to  belong  lo  tbe  clau  of 
tnie  granites,  notuithitauihii^  the  parullel  diuation  nftected 
by  the  seidw)  uf  mica,  ih^it  f^m  purt  of  it.  The  back  of 
Ibc  mouiitiiin  is  cogipo^trd  in  gretit  mexsure  of  a  vtiacd  gra- 
mte,  wjlh  U'Dticalar  crystals  of  quuru  ol  vorioiu  uxe^  but 
mij^og  in  the  direction  oftlte  lamiiite. 

The  Ai^illes,  or  needlta,  on  the  south-east  of  the  falley  Needle*. 

of  Cbamouui,  aie  live  lofty  |>yramid3,  decreagini;  in  height 

from  tlieBoutlienimost  to  the  northe.nii.osL     The  base  (bat 

,    Mi}ipartii  tiiein,  whit^b  rihes  Kcven  or  eik;ht  hundred  Loisea 

,    ftbove  the  valkv.  U  cumpo.ed  of  lumi-Iiur  rucks  uf  ditferent 

J    kjods,  biit  chiefly  quiirt^oge  or  micaceous,  arrduged  in  very 

p    Mgular  !4lrata,  and  ruuniiig  in  the  directiou  of  tbe  valley. 

t    Tbdr  inclination  totrard  the  bt-ttom  of  the  motiatuina  itt 

V«i7  Little,  but  tliey  gradually  rite  ^^iii*t  the  valley  to  the 

J    top,  "here  they  are  exactly  vertieal.     Tbe  higher  up  tbe 

,,    BMNDtain  they  aie,  the  more  they  approach  tbe  nature  of 

^  gitiuite,     Tbe  pyrumida  that  rise  above  lhi»  are  vf  granite 

^  in  n»s3.     They  ure  roiiip<>3ed  e\tt:riiuUy  of  pyramidal  la- 

,    aiioK,  eubdividrd  iuto  KtitUa  parallel  to  tbe  planes  of  the 

I    Imminte  them^elvea.     These  lamine  are  nearly  veilical,  and 

<b>  not  lean  oguinsi  the   valley,   like  the  luuer  strata  of  the 

mountaiti,  but  a^iiinat  the  body  uf  the  |)yrHinid.     Tlie  heart 

nf  tbe  pyramids, or  their  inteiiw  part,  appears  iu  some  places 

to  have  no  regular  stiucture,  and  to  be  divided  only  by  ac 

cidt:ntal  clelt^.     These  pyramida  however  must  not  be  ima* 

(ioed  to  itwnd  upon  the  mawi  )>eluw,  at  a  pillar  oo  its  bane : 

OD  the  contrary  they  mntit  have  u  bme  of  their  own  beneatbi 

•n  which  the  strata  ot  this  mass  in  part  rest. 

Tbe  Aiguille  du  Dm  i;-  of  a  nearly  similar  structure,  but  A'juiU*-!*  1 
among  the  fragments  at  its  foot  are  blocks  of  primiltv*  pe<  Dra. 
tnuilcE,  witli  a  great  deal  of  feldstpar,  and  a  little  mica. 

X  «  Tlw 
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Mount  Jura.  *  The  Jura  is  a  chain  of  calcareous  monntains  150  w  W 
miles  long,  by  35  or  40  broad :  roniiiiig  S.  S.  W.  and  N5.E. 
from  the  neighbourhood  of  Pon<»iii  in  Brebse  to  Pasil.  Its 
course  therefore  is  nearly  parallel  with  that  of  the  Alps,  nl 
the  external  chains  of  which  it  must  be  considered  asade- 
pendance.  It-  is  not  very  easy  to  mark  the  situation  «xn) 
form  of  the  strata  of  the  Jura.  Mr.  Saussure  thinks,  that 
the  strata  of  the  eastern  chain,  which  is  the  loftiest  and  the 
nearest  the  Alps,  rise  leaning  n^ihst  the  centre  of  the  ckaii, 
and  decline  on  the  opposite  side ;  while  the  strata  of  the  fol- 
lowing chains  to  the  west  hare  the  form  of  arches.  Or  semi- 
irches,  and  terminate  in  plains,  the  base  of  which  coaMto 
of  horizontal  beds  of  limestone. 

D^le  not  «o  The  D61e,  twelve  miles  north  of  Oeneva,  has  been  g»- 

iJu****  •"  ncrally  deemed  the  highest  summit  of  the  Jnra.  Accwd- 
ing  to  Mr.  Deluc  it  is  658  toises  alcove  the  lake,  and  coose^ 
qnently  647  above  the  sea.  I  consider  the  Reculet,  ten 
miles  north-west  of  Geneva,  as  rather  hi^er.  It  is  ooe  of 
the  number  of  mountains  in  the  chain,  that  appear  to  con- 
tradict the  general  form  of  the  strata  aGove  given ;  for,  in- 
stead of  rising  against  the  centre  of  the  chain,  the}-  present 
their  clilfs  to  the  Alps.  ^ 

Keculet.  ^^  *"  excursion  I  made  on  the  Reculet,  the  7th  of  Aa- 

gnst,   180 J,   I  ascertained  the  temperature  of  two  sprinc) 

Tpmpeniure  at  the  same  time  with  their  height  above  the  s-ea.  Thetem- 
sp"U««  peratnre  oF  one,  situate  abo¥e  the  rhuict  of  Arcleran,  aad 
730  toises  ubove  the  sea,  was  4'8*^  [43**  F.],  while  that  »f 
the  open  air  was  215°  [80*3  F.].  That  of  the  other,  calW 
Converse,  815  toises  above  the  sea,  was  4**  [41°  F.],  tbe 
thermometer  in  the  open  air  being  at  *J0'6°  [78^  F.].    Tliest 

Agrpwi  with     two  observations  agree  suflfitiently  wiih  the  law  of  the  dfr 

Saussure'j lav.  ^^^^^^  ^f  j,^^  j^^jj  ^^^^^  ^^,  ]yjr  Saussure  ;   the  following  ii 

Another  docs    Tiot  quite  so  consistent  with  it.     On  the  i*9th  of  Aoeast, 

not,  1802,  the  thermometer  in  a  fine  spring  near  the  village  « 

\eir*,  at  the  foot  of  mount  Saleve,  -200  toises  abuve  the 

sea,  stood  at  8*5^  [51"2^  F.l,  and  in  the  0|>f*n   air  at  13*f 

162  b""  F.]. 
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XI  I. 

ITransformathn  of  Mr.  Dnhuat^s  iJydrauUc  Theorem.     By 
Thomas  Young,  M.D.  F.R.S. 


I 


To  Mr.  NICHOLSON. 
SIR, 


N  the  courae  of  some  investigations  respecting  the  mo-  Dubuafs  hy- 
tion  of  the  bloo<l,  and  the  cause  of  fever,  1  have  had  occa-  transfonned, 
sion  to  employ  the  rules  derived  from  the  hvdraulic  experi- 
ments of  Dubuat ;  and  havin;^  reduced  them  into  a  more 
correct  form  than  tlioj-e  which  are  mentioned  in  the  second 
vdame  of  vny  Lectures  oh   Natural  Philosophy,  p.  22o,  I  •, 

beg  leave  to  make  public,  through  tlie  medium  of  your 
Journal,  the  formula  which  I  have  obtained. 

Duboat^s  rule,  reduced  to  English  inches,  is  . ,      '  ■  izd, 

h 

jnd  r  =  153  (v/  <f  -  -2)  .  (_^^^-j_^_^.,^-^  -  -001) 

f  being  the  length  of  a  pipe,  d  its  diameter,  h  the  height 
of  the  reservoir,  and  v  the  velocity  in   a  second.      Now 

h  .  1 .  X  ^  w  X  J  — w,  when  n  is  inflnite,  for  the  fluxion  .  "-- 

becomes  ultimately  - ;  and  the  sanae  is  very  nearly  true 

when  n  is  any  large  number:  we  may  therefore  express 
4be   hyperbolical  higarlthm,  taking  n  =  l6,  in  the  terms 

^  AtV  —  8  + — ;  and  the  whole  formula  may  be  changed  into 

b 

another,  which  will  often  be  more  convenient,  in  this  manner, 
making  c  =  ^xV  — 1>  »  =:  153  (v^rf  — -2) .  (L^-^^+ '^i±5 

— -  '0012.)  This  expression  will  be  found  as  near  the  truth, 
in  all  cases,  as  can  be  supposed  to  have  been  correctly  as- 
certained by  pubuat*8  experiments.  . 

I  am,  SIR, 

Your  >ery  obedient  servant, 

THOMAS  YOUNG. 
Welbeck  Street,  22  Xot. 
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xnr. 

OhcrtaHons  on  ti$  Thtory  of  Ear  Trumpeh^  mil  a  VktiH 
their  In^pattrumeMt i  kjfjonn  Govob,  Rtq. 

S;k»  JIiidl€Bkaw^  90tk  Net.  1807. 

An  impTwred   \J  NE  of  your  corrcipondents*  who  appears  at  paige  51  o( 

iiiqtMMtii-       y^^^  Xlllth  volume,  under  the  <i^ature  of  A.  B.  liu  btdj 

^ddnUed  me  in  the  sa^e  anonymous  cbAracteron  (he  sabject 

of  ear  trumpets.     He  requests  to  learn   my  scntiapteots  les- 

pepting  these  imtrtimonts,  and  hints  leading  to  tbctr  nqprofe* 

ment  through  the  roetlii^ii  of  your  Journal. 

ThABubjectM-      j  believe  hut  little  attention  has  been  hitherto  bestowed  e« 

tbcrto  ncfflect-  -  * 

<d  by  phiioio-  this  part  of  acoustics,   though  the  inquiry  is  intiniately  eoe- 

phen.'  nected  %i  ith  the  ease  and  happiness  of  the  partially  deaf  of 

all  ranks  ami  agosr.    This  negligence  in  cxpcrrraeotal  pkik>- 

phers»  who  have  done  so  inuch  for  the  i  m  pro  venoufnt  of  optics, 

oblgcs  mp  to  begin  wit)i  a  fundamental  and  esscnral  poiot 

of  my  subject;  for  we  are  in  iincertainty  at  preseat  in  vbit 

Twpthcopci    manner  au  ear  trumpet  acts  on  the  auditory  ofgans.    Wt 

!!  ^ITL^    *nay  conceive  the  sonoriferous  pulses  to  be  collected  in  the 

posed.  cavity  of  the  vessel,  and  to  pass  thence  into  the  meatus  ta- 

di  tori  us  in  a  state  of  increased  Condensation. 

On  the  other  hand,  we  may  suppose,  that  the  same  pokes 

strike  the  sides  of  t^e  trumpet,  and  excite  similar  vibratioK 

in  this  metallic  sie.l,  which  imparts  them  to  the  orifice  of  tbc 

Tb«  Utter  th«- auditory  duct.     The  latter  supposition  is  rendered   plausiblt 

erypaiwx  c.    ^^  ^  simple  experiment;    if  the  porches  of  the  ears  be sf 

curdy  stuffed  with  wet  paper,  you  may  convey  the  clicking  of 
a  watch  along  a  rod  of  wood  or  metal  to  the  seat  of  hcannj 
by  simply  touching  the  watch  with  one  end  of  the  rod,  aotl 
■pressing  |hc  other  against  the  (brohead,  your  t^^eth,  or  the  wet 
p^per  in  your  ears.  The  preceding  I'act,  in  conjunction  with 
other  circumstances  and  arguments,  induced  me  at  first  to 
prefer  the  second  theory  of  ear  trumpets,  and  to  conclude, 
that  the  vibrations  of  the  metal  constitute  the  real  cuusf  i*f 
augmtnrcd  sound  rather  than  the  condensation  of  sonorit'erutt^ 
puhes. 

A  fir: 
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After  taking  this   view  of  the  subject,   I  was  inclined  to  Mr  Nichol- 
i..  ...         i*.».f  r^.L^         •*  .  son's  idea,  TC 

mdopt  your  opinion  in  vol.  XIII,  page  5*2,  that  an  instrument  xill,  page  6: 

consisting  of  a  broat!  thin  surface,  furnished  with  a  tail  or  cjwmiaed* 
stem,  promises  to  relievo  partial  deafness  as  effectually  and 
more  conveniently  than  a  trumpet.  A  number  of  experi- 
ments, however,  made  for  the  purpose,  have  convinced  me, 
iliHt  the  vibration  excited  in  thin  plates  of  metal,  wood  and 
.pasteboard,  by  sonoriferous  pulses  of  air,  cannot  be  condensed 
ill  a  stem  attached  to  these  substances,  so  as  to  be  conveyed 
with  eficct  to  the  seat  of  hearing.     My  first  trial  was  con- Not  continm 

ducted  in  the  following  manner :  a  hole  was  made  through  a  ^  "^P«"- 
^  '^  ^        menu 

partition  of  lath  and  plaster,  which  was  just  large  enough  to 
receive  a  rod  of  deal  2  feet  long,  and  i  an  inch  in  diameter. 
Some  circuUirr  plates  of  metal  were  provided  at  the  same 
time,  as  well  as  thin  boards  and  pieces  of  pasteboard  of  the 
same  figure,  which  were  fi.xed  at  pleasure  on  the  ends  of  the 
rod,  by  means  of  holes  in  their  centres.  This  contrivance 
gives  tho  obscrvtfr  an  opportunity  of  placing  himself  in  one 
room  and  the  sonorous  body  in  another;  and  this  precaution 
prevents  all  the  pulses  from  reaching  his  ear,  except  those 
that  are  cooveyed  by  the  rod,  provided  the  force  of  the  sound 
be  too  M(eak  to  make  its  way  through  the  partition  itself. 
The  effects  produced  by  this  apparatus  were  the  fallowing: 
-when  one  of  the  circular  plates  properly  mounted  on  the  end, 
was  slightly  scratche<l  with  a  piii,  or  even  with  a  piece  pf 
twisted  paper,  the  sound  passed  very  distinctly  along  the  deal 
into  the  room  where  the  oljscrver  was  situated,  and  was 
ihrown  off  into  the  air  from  a  circle  of  wood  or  metal  fixed 
.on  the  rod  in  that  apartment.  The  same  circumstance  took 
f>lace  .when  Ji  watch  was  brought  into  contact  with  one  of  the 
circles,  and  the  observer  stood  near  the  other;  but  absolute 
•contact  was  found  to  be  necessary,  for  the  sound  ceased  as 
oft  as  the  watch  was  rei^toved  the  shortest  distance  from  the 
circle.  ' 

The  discovery  of  this  fact  damped  the  expectation  which  I  Other  experi- 
had  hitherto  entertained  of  affording  relief  to  partial  deafness  nj*^"**'  to  the 
by  solid  conductors  of  sound,  but  not  to  dismiss  the  inquiry 
apparently  in  a  negligent  manner,  I  procured  two  or  three 
plates  of  different  elastic  substance^,  furnished  with  slei>der 

tails 
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talcs  of  wood,  with  which  I  made  an  unsuccc5sful  experiment 
on  the  ears  of  a  lady  who  labours  under  a  con:»iderable  degree 
of  nervous  dialnchs.  An  attempt  was  also  made  to  con ve\' 
iveak  sounds  by  the  same  instrument  to  the  auditory  organs 
through  the  medium  of  the  U.etb,  whrn  the  cars  were  stopped; 
but  all  these  trials  failed,  unless  the  sonorous  body  happened 
to  touch  some  part  of  the  apparatus. 

This  succession   of   disappointments  convinced   me,  that 
solid  conductors,  can  be  of  no  advantage  to  the  partially  detf. 
Probablcme of  Instances  of  great  in^trnsibility  may  occur  indeed,  in  which 
solul  conduo-    ^ve  may  arrive  at  the  seat  of  hearing  by  their  assistance, 
through   the  channel   of  the  mouth,  after  every  trial  to  ap- 
proach  it   by  the  natural  ducts  apd  passages  h^^c  proved 
fruitless.     In  Ihis  manner,  perhaps,  some  persons  apparently 
in   a  state  of  absolute  deafness,  might  acquire  some  idea  of 
the  mufiical  scale  by  attaching  one  end  of  a  stick  to  a  harpsi* 
chord,  and  holding  the  other  jn  the  mouth.     At  the  same 
time,  I  am  apprehensive  your  correspondent  A.  B.  will  be  un- 
fortunately disappointed  in  l^l'  expectations  of  relief  from 
conductors,  which  are  to  be  held  in  the  teeth  in  the  manner 
of  a  tobacco  pipe. 
Ancxpcriment      The  next  experiment  relates  more  directly  to  car  trumpets 
uumpct**^        and  discovers  the  mode  in  whtch  they  operate  on  the  auditory 
organs.     1  look  a  hollow  copper  cone,   the  mouth  of  which 
was  6  inches  in  diameter,  and  having  closed  one  of  myean 
with  wet  paper,   I  intrf)duccd  the  small  end  of  the  tube  ii)to 
the  other,  taking  care  to  cover  that  side  of  my  face  with  a 
folded    handkerchief,  with  a  view   to  intercept  as  much  as 
possible  such   vagrant   pulses  as  were   not    received    by  the 
lrurjij>et.      Upon  dincling  the  wide  end  of  my  clumsy  inslni- 
niciit   towards  a  w.iuh  on  a  tabic,  I  found   that  it  maguiQeJ 
the  strokes  of  fhe  balance  beyond  my  expectation.      Bui  thii 
was  tJie  ca^e  only  while   the  lube   remained  open,    fur  the 
wateli  ceased  to   be   audible  after  a  plug  of  wet  ^pjiper  had 
been  lorced  into  the  narrow  part  of  jlio  lube,  at  the  diNtaace 
Trumpets  con- ^1   '2  (f  3  incl:es  troin  ihe  smaller  extremity.      Tl|is  expcri- 
<h-ii',e  soiiori-     nient  noinla  out  the  ollice  of  an  ear  trumpet  in  ;i  ^aii*!;fa(  torv 

fc.-ous  pulsts.  T        I        •  ■     1  1  I  ... 

mauner.     Its  business  is  to  C'»ndcnse  the  pulses  whioh  hap[ien 
to  full  into  its  cavity,  and   the.reby  to  discharge  them  wiib 

great-.'! 
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grcaler  effect  into  thi^  auditory  ducts;   our  altpniioti  there- 
I     fotii,  muiit  be  turne^l  in  lulure  lo  the  munt  probiible  means  of 
I    jncreiising  the  cundunting  power  oi  the  i^^tl'ur^ell[,  |[  hu  U'U[i 
jto  mitigate  the  inconvenience  af  ncrvnua  dcafnirss, 

A  vessel  of  a  patabolica]  figure,  and  well  poliiiied.  promises  Panbolicti 
to  be  oi  stT%-ice  to  thi-  inlirmilj-  uf  partial  dpsfness,  un  asu-,' 
,  perliciul  Cunsiderfition  of  the  subject,  becnuse  sucli  an  in- 
ctrumcnt  would  concentrute  in  its  Tucus  all  the  puUes  whicji 
happrned  to  i^nter  its  muuth  at  tbc  saini.'  instant,  in  a  direc- 
.  tiuii  parallel  to  iis  axis,  A  trumpet  of  this  description  j( 
liable  to  two  siTicius  objeciiuns,  fur  the  construction  of  it  » 
Ttsrj'  difficult,  il  not  impossible;  and  if  such  a  thing  could 
l>c  made,  it  wiiuld  be  alienJeU  nilb  inconveniences,  arising 
from  its  shape  and  diinrnsioiis,  that  would  render  the  appli- 
I  cation  of  it  very  troublesome.  I'liis  may  be  easily  proved  by 
A  tvvi  simiile  culculntiuns  derived  from  the  properties  of  tbe 
pnrabclH;  in  reality  it  may  be  feared,  that  tbc  partially  deaf 
have  lillle  to  expect  from  any  kind  of  car  trumpets,  but  those  The  improt^ 
oi  a  Conical  figuie;  and  uppdreiitly  strong  rej-SLni  lead  me  "■*""  "^  ""'■ 
to  mspect  the  best  of  ihtm  to  be  vi-ry  imperfect  augmenlcrs  uifficult. 
of  sound.  Perhaps  [  may  take  a  future  opportunitv  to  cua- 
kider  ihuii  defects  malliematically;  but  it  will  be  suDiciejit 
fur  the  present  purpote  to  observe,  that  very  few  of  the 
pukes  tfceived  at  the  mouth  of  a  conii^ul  tube  are  traa«- 
nitled  to  the  ear  ihrougli  the  opposite  eMreniity.  This 
uigllt  be  dciiionslrated  on  tiie  \yell  known  laus  of  Incidenca 
and  fcdcction,  and  the  truth  of  it  is  e\periiiie:itiillj  proved 
,  ,by  the-ofticc  of  the  funnel  in  the  iiivi>il)le  lady,  which  does 
.  not  transmit  the  nhiiper  committeo  to  i:  so  much  as  il  re- 
llucu  it. 

It  may  be  here  naturally  aaked,  if  the  partially  dfafarelo  An  inttni merit 
'       lay  u^iidc   all  future   hopes  of  additional  relief  from  the  im- "j"*'' P™"^'" 
I       provemenl  of  acoustic  innrumenlsf  I  will  not  venture  to  give  recomraendtj, 
I       a  decisive  answer  to  this  ijucstion;    perhaps  future  expcri- 
I       mcnls  may  discover  a  more  convenii-nt  and  efficacious  form  of 
the  ear  truinpot  IHbq  any  in  use  at  present;  but  I  would  re- 
conimenil  your  corre«|}ondeitl  A,  B.  or  some  one  of  hi<i  fellow 
jufferera,  to  exchange   his  trumpet  f  jr  a  drum,    by  way  of 
trial.     Perhaps  thia   hint  will  appear  obscure  in  its  present 
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An  expert- 
tnent  made 
%»ith  such  in 
instrument. 


form,  and  an  explanation  will  be  expected.  By  a  drum  { 
mean  a  circular  box,  or  funnel,  furrtlshed  with  an  ear  pipe, 
and  having  it:ft  mouth  or  widest  aperture  covered  with  a  thin 
elastic  membrane,  which  must  be  stretched  with  an  unitorm 
force  in  every  dir<*trtion,  like  the  vellum  of  a  military  drum. 
Tbe  pulses  which  fall  from  the  atmosphere  upon  jhis  mem* 
brane  will  be  immediately  transmitted  by  it  to  tbe  air  cod« 
fined  in  the  box,  and  their  escape  from  this  cftvity  must  evi- 
ilently  be  through  the  ear  tube,  because  the  covering  of  tbe 
mouth  will  not  permit  them  to  return  into  the  atmosphere  by 
that  aperture. 

The  instrument  here  recommended  is  not  a  mere  project  of 
theory,  for  I  have  made  some  expeHments«  which  induce  mt 
to  hope  for  beneficial  consequences  from  a  contrivance  of  the 
kind.  I  took  a  metal  funnel  of  2  inches  radius,  and  a  cireu* 
lar  wt>od  box  of  the  same  diameter,  which-fras  a  segment  of 
a  sphere  of  8  inches  railius.  The  mouth  of  each  ressel  was 
covered  with  a  piece  of  hog*s  bladder,  moistened  in  water, 
and  securely  fixed  by  a  thread  to  the  outside  of  the  inctru- 
laent.  The  bladder  contracted  in  drying,  by  which  it  ac« 
Quired  a  considerable  degree  of  tension ;  and  I  do  not  hesitate 
to  say,  that  both  these  drums,  when  properly  applied  to  my 
eact  augmented  this  beats  of  a  watch  and  other  weak  sounds 
in  a  manner  which  wus  very  perceptible.  Should  the  expen- 
Sie^exDe**^  Jwcnt,  ^iowevcr,  appenr  worthy  of  further  attention,  it  must 
nent  left  to  be  left  in  future  to  those  who  expect  advantage  from  it,  be- 
cause such  jiiqtiiries  are  attended  with  the  greatest  diflical- 
ticf(,  when  undertaken  by  persons  who  possess  the  sense  of 
heanng  in  perfection.  If  your  correspondent  A.  B.  shoald 
conclude  to  pursue  the  subject,  he  will  recollect,  that  a  fine 
membrane  is  prepared  from  the  intestiiiesof  cattle,  which  is 
called  gold  beater's  skin,  at  least  in  the  fiorth  of  England  ; 
and  it  is  unnecessary  to  inform  biro,  that  this  substance  is 
preferable  in  every  point  of  view  to  the  bladder  wfaicli  I  used 

in  my  experiment. 

JOHN  GOiJGti. 


The  fiirthet 


the  partully 
fleaf. 


P.  S.  I  have  long  expected,  that  some  of  your  correspon* 
jdenti)  would  cat]  an  opinion  in  qucstioni  which   I  advanced 

nearly 
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nearly  two  years  a^o  in  the  Philosophical  Journal^  but  their 
silence  oblig«»s  mc  to  becoinc  my  own  accnscr.  Some  expe- 
riments of  mine  will  be  found  in  your  number  for  Marcb,  Water  m»y  I 
|80^\  from  which  1  inferred,  that  water  cannot  retain  its  300  ^^ 
fluidity  when  cooled  below  32^-  Such  was  my  opinion  at 
the  time,  but  I  was  soon  induced  to  suspect  its  accuracy  from 
H  conversation  on  the  subject  with  Mr.  Dalton,  of  Manchcs* 
ter.     The  glass  vessels  used  in  my  experiments  were  ester*  x 

pally  covered  with  the  freezing  mixture  nearly  to  their 
brims;  but  in  consequence  €^  this  gentleman's  information, 
I  repeated  the  same  experiment  last  winter,  care  being  taken 
to  raise  the  upper  half  of  the  vessel,  containing  theVater,  abo>*e 
the  salt  and  snow  which  surrounded  its  bottom.  With  this 
precaution  I  found  water  might  easily  be  cooled  many  dc-^ 
grces  below  the  freezing  point ;  in  consequence  of  which  dis« 
covery,  I  was  obliged  to  abandon  the  theory  referred  to  abova, 
and  in  pronouncing  it  to  beanerrourl  am  only  doing  jiuticc  tu 
the  truth  and  your  excellent  misrellany. 
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XIV. 

« 

JRepari  made  to  the  Mathemaiieal  and  Physical  Cfass  of  fht 
Inititute^  on  a  Memoir  of  Mr,  DESCOTf  ls,  relative  to  Iron 
Spar:  by  Messrs.  Berthollet,  Lelieitre,  and  Wav^ 

9UELIN** 

Jl  N  January  1806  Mr.  Descotils  read  to  the  class  a  memoir  iioo  gpais  va 
in  which  he  proved  by  expenments,  that  the  iron  spar,  which  *"  *heir  prim 
waB  the  subject  of  it,  varied  in  the  proportions  of  its  consti^  bv> dWerentl] 
tiient  principles;    and  hence  he  explained  the  differences  treated, 
that  the  ores  require  in  their  nietallur^ic  treatment.     The 
diflBculty  of  fusiog  some  of  them  constituted  at  that  time 
the  principal  object  of  his  research;   and  the  comparative  Their refmti 
analysis  he  made  led  him  to  the  conclusion,  that  the  mag-  ^^iTn^^^"^ 
nesia,  which  is  fVequently  found  in  them  in  large  quantity, 
was  the  cau^e  oj  their  refractoriness. 

Reflecting  on  the  processejj  adopted  to  deprive  th^e  ores  ^«>ces*c«  by 

•  Anfiales  4%  Cblmie,  toI.  UCII,  p.  135,  May,  1807. 

of 
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frl.v  h  h^v  are  of  the  principle  of  their  iiifasibility,  which  consist  chiefly  iu 
tfepiive    ji  It.  ^-xposine  to  the  air  and  rtiiii,  either  before  or  after  rtms.iii^, 
Mr.  Descotils  conjectured,  that  these  piocesbes  had  no  other 
eflect  than  that  of  separating  tlie  magnesia. 
Tfceir  mor'.e  In  the  tir&t  cus<»,  that  is  to  say,  when  thesie  ores  were  ex- 

©toyeraticn.     pQg^d  ^q  x\^^  q\j^  befose  lO;l^ting,  he  8uppo:>ed,  that  thi^  t-drth 

was  dissolved  iu  the  siute  of  carbonate  by  the  rain,  ia  the 
second,  on  the  contrary «  he  ascribed  this  e^itct  to  the  t^ulpha* 
ric  acid  developed  by  the  efflorescence  of  the  pyrties,  with 
which  the  iron  spar  is  almost  always  accompanied. 

Since  that  period  Mr.  Dtsi'otits  bus  c<  mmunlcated  tothii 
assembly  a  second  memoir,  in  which  he  furaishes  substan- 
tial proofs  of  the  explanations  he  had  oileied  iu  the  foi^ 
Rier  paper  as  nicrely  conjectural ;  at  the  same  time  avails 
himself  of  them  to  answer  some  objections,  that  had  been 
Htyscnfratz  advanced  bv  Mr.  llasseiifiatz.  The  lattt-r  gentleman  bow- 
•bject ions,  but  ever,  after  having  made  some    fresh  experiments  and  ol>ser- 

appeare to haTc  yations,  has  witi  drawn  his  memoir,  which  th«  class  had  re- 
^1  vcn  thcoi  up. 

ferred  to  the  same  committee:  we  shall  not  therefore  enter 

into  any  discussion  of  the  points,  on  which  these  two  learned 

chemists  difTered,  but  shall  consider  the  facts  related  by  Mr. 

Descotils,  and  the  conclusion  he  has  deduced  from  them,  as 

if  tlicy  had  never  Ineen  disputed. 
Thesnthor  ^^  ^^i*^  second  occasion  Mr.  Descotils  has  repeated  his 

has  repeated  former  experiments,  which  gave  him  the  same  results.  He 
menis  and  ^^*  likewise  made  new  ones;  and  all,  mutually  supporting 
made  fresh,      each  other,  have  oidy  contiinied  him  in  his  opinion.     But 

let  us  relate  some  of  these  expeiiments. 
Experiment  He  exposed  to  the  (ire  a  mixture  of  fifteen  parts  of  mag- 

Elba  ^'^  ^        nesia,  and  a  hundred  parts  of  iron  ore  from  the  isle  of  Elba, 

finely  powdered ;  and  the  result  he  obtained  was  perfectly 

similar  to  uhut  every  magnesian  iron  spar  has  furnished  him. 

Effect  not  ow-      To  ascertain  whether  the  division  of  the  particles  of  the 

wigroits  being  substance  hud  any  influence  on  its  fusibility,  he  made  atrial 
powder  jd.  .  ^ 

with  part  of  the  same  specimen  of  iron  ore  of  Elba,  withoat 

wasting  or  powderiny;  it,  and  he  obtained  a  perfectly  compact 

button,  at  a  degree  of  heat  similar  to  what  would  have  been 

requisite  for  an  at'say  of  earthy  iron  ore  with  the  addition  of 

borax. 

Refractoriness      This  fact  shews,  fays  the  author^  that  cohesion  does  not 

diminish 
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diminish  the  fusibility  of  iron  ores ;  at  lenst  if  this  cofiesion  iheiefnre  sot 
can  bp  estimated  by  the  hanlnt'ss  of  the  ore,  and  the  resis-  j^'^^'*'""'  "" 
tunce  it  offers  to  the  action  of  acids,  fi>r  iioiifl  possess  these 
two  qualities  in  a  mce  striking  degree  than  the  iron  crvetala 
of  the  isle  of  Ellia.  Tlie  coramitteeare'of  a  similar  opinion, 
enlv  the  fuiiion  must  rpquire  so  much  lons^r  time  i^i  pro- 
portion as  the  ore  is  in  fra'jments  of  a  larger  hnlk. 

Mr.  Dcficotils  could  have  wished  to  analyse  specimens  of 
refractory-  iron  spar  comparatively  with  spet-imens  of  the 
same  ore  become  fusible  by  exposore  to  the  air:  but  not  haT- 
ing;  been  able  to  procure  any,  he  thooijht  he  mijtht  inipply 
their  place  by  two  pieces  from  the  same  vein,  one  of  which 
was  not  altered,  the  other  had  passed  to  the  state  of  a  free 
ore. 

Without  describing  the  method  he  employed  for  this  pur^  But  tomafM* 
pose,  which  we  consider  as  very  accurate,  we  shall  onlv  say,  "*' 
that  he  found  the  decotnpo-ed  ore  no  longer  t^ontained  any 
magnesia  or  carbonic  acid,  while  the  other  coiit^ned  four  per 
cent  of  carbonic  acid  and  magnesia. 

The  analysis  qf  ^ve  other  specimens  of  free  or«,  from  Farther procA- 
different  places,  (pive  him  the  same  results,  whence  he  con- 
cludes, that  the  separation  of  the  magnesia  is  complete  wheo 
thedecomposition  of  the  ores  is  complete. 

In  some  cases  he  suspects,  that  it  is  to  the  efflorescence  of  Mo,ietawfcfcfc 
the  pyrites,  from  which  scarcely  any  sparry  iron  ore  is  free,  'he  magneiU 
that  the  solution  and  abstraction  of  the  magnesia  of  the  row  "  '^°""' 
ore  is  owing;  since  sulphate  of  magnesia  is  sometimes  to  be 
•bserred  on  heaps  of  ore  of  an  analogL>us  nature  exiiosed  to 
tht  air,  as  well  as  in  the  waters  with  which  these  ores  are 
washed ;  and  he  hae  obtained  simitar  rci^ults  in  a  small  way, 
by  putting  mai^esian  iron  spar  in  powder,  into  a  solution  of 
sulphate  of  iron. 

He  believes  however,  that  it  is  mo^t  freqviently  the  carl>o-  Artion  of  «w 
nic  acid,  which,  disengaged  from  the  iron  in  proportion  aa    """^ 
this  absorbs  oxigcn,dis!>tllres  and  carries  off  the  magnesia  by 
means  of  water. 

As  to  tlie  chaiifre  effected  in  the  ronvted  ore  by   exposure  Effect  of  reaK^ 
to  air  and   rain,  the  conjectures  uf  Mr.   Descotili  are  con- int- 
lirmed  l>y  analysing  the  waters,  with  which  a  heap  of  roasted 
ore  long  exposed  to  the  air  had  been  washed.     These  watera 
contained 
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CMmtaincd  nothing  bnt  sulphate  of  magneiim*  and  a  Tittle 
aulplittte  of  lime ;  wluch  talts  coald  have  been  pvaduccd 
Only  by  the  action  of  the  bulphnric  acid,  arising  from  the 
pyrites*  ou  the  earthy  enhstances  contained  in  ,the  ore. 

Mr.  Descotils  quotes  letters  of  several  well  informed  per' 
sous,  and  wortliy  of  credit*  who,  in  agreeing  on  the  poot 
that  sparry  ii-on  ores  recently  extracted  aod  roasted  are  Dorc 
difficult  of  fusion*  aud  leis  productive*  than  thoae  that  Lave 
reipained  three  or  four  years  in  the  open  air*  give  ftill  man 
ibrce  to  his  theory. 

Though  it  is  certain*  that  ihe  presence  of  magnesia  ia 
iron  ort»  dimiuiHhes  their  fobibility  more  or  lesa,  the  autfaor 
of  the  memoir  observes  however*  that,  if  it  be  accompaaied 
with  a  sufficient  quantity  of  lime*  silex*  and  alumine,  orsf 
6zide  of  manganese*  it  is  net  so  injurious*  because  it  be- 
come;* fusible  by  combining  with  these  substances. 

Conceiving  the  advantage  iron  masters  would  find  in  faa»« 
ing  an  easy  method  of  knowing  by  simple  iuspectioo  a  free 
from  a  refractory  ore,  Mr.  Descotils  has  escaaiined*  whether 
among  the  external  characteristics  of  these  substances  there 
might  not  be  som^*  by  which  these  properties  could  be  dis- 
tinguished :  but  the  strictest  scrutiny  in  this  respect  was 
without  success.  He  has  been  obliged  therefore*  to  havf 
recourse  to  chemical  means,  and  what  he  found  most  to  the 
purpose  was  fusing  the  ore  without  the  addition  of  any  fiax« 

If  after  this  opcratioo  the  matter  present  itself  in  a  gravishi 
earthy,  friable  mass,  interspersed  witli  small  globules  of  ctst 
iron,  it  is  a  proof,  that  the  ore  is  magnestan^  aud  coosequentlf 
more  or  less  refractory. 

But  on  the  cOnti-ary,  if  a  well  fused  button  be  obtained* 
with  brown  and  not  very  abundant  scoriae*  the  ore  in  fusiblci 
and  coutuins  but  little  magnesia. 

When  the  scoriae  are  green,  they  indicate  the  presence  of 
oxide  of  manganese,  part  of  whicli  is  reduced*  and  mixes 
with  the  cast  iron,  by  a  high  aud  long  continued  heat. 

The  least  altered  kinds  of  sparry  ores,  that  IVIr.  Descotils 
assayed,  lost  in  roasting  from  31  to  .37  per  cent.  The  altered 
or  free  ores  lobt  at  most  but  14  per  cent*  and  this  loss  was 
merely  water. 

The  quantities  of  magnesia  and  manganese  vary  greatly: 

sometimes 
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Komciimes  there  may  be  13  per  cent  of  intber  in  tbe  raw  ore,  ntnctoua 
•nd  at  others  there  is  scarcely  any.  ""*  "'f^*^ 

Frotii  ihf  results  of  hii  au.-ilyse^  Mr.  DescotiU  concludes,  N^isra  maat* 
that  a  hi^h  propoi-lion  of  one  exciuiles  h  high  proportion '°'"°  "'"''''■ 
of  the  other,  without  thp  absence  of  the  one  nece-isarily  ia-* 
dieatitis;  the  presenre  of  the  other;  so  thnt  the  iron,  whea 
brought  to  the  stale  «f  red  oxiJe,  always  aroounla  to  50  per 
cent  At  leii-t. 

Hence  Mr.  Descotib  explaine  nhat  takes  place  in  the  Ca-  Cbnlooli 
talonian  forges,  wheye  the  ilifltrent  species  of  ore  are  treated*"'"" 
accorOiM^  to  the  nature,  ntimber,  aixl  ctuantilyof  the  prin- 
ciples tht^'  cQiitaJii.      He  points  out  the  uiethud,  that  each 
rvquires,  an<l  the  product  they  uttbnl,  uccoidinj^  u»  the  0|.e- 
ratiou   is   conducted.      Sometitnes   it  is  cast  nteel,  at  others  c;j„|  f„ 
tnlleable  iron,  or  some  raixiure  of  the  two.     On  ih,«  occa-  ^'^ 
•ion  be  expre»»ea  his  surprise,  that  no  one  has  yet  thought  of 
MMblishing  a  miiuufuctory  of  cast  steel  in  the  Pyrenees 

He  thinks  jnrtly,  that  ail  rich  iron  ores,  which  tcnliiin  but  gj^^^, 
^w  earthy  parts,  such  as  those  of  the  island  of  Elba,  might 
be  fused  with  ailvanluge  in  the  Ciitalouiaii  method. 

It  follows  evidently  from  theexpeiiments  of  Mr.  Descotils,  Genenl  A 
t}iHt  certain  kinds  of  apurry  ores  o«e  their  infusibility   to  the  ''u*^ 
presence  of  a  lai^  quantity  of  magnesia:  and  that  the  prin- 
cipal object  of  the  exposure  of  these  ores  to  the  air  and  ruin, 
cither  before  or  afler  roasting,  is  tn  separate  the  magnesia, 
and  render  them  fosible.     The  various  c\|)erinients  wehavA 
witnessed,  and  the  regulie  of  udiidi  ne  have  seen,  leave  us  is 
doubt  oil  tliishead:  since  on  the  one  hand  theorem  li 
there  is  no  magnesia  are  ea.-y  of  fusion,  nndthoae  which  ci 
tain  a  cc^^Jin   proportion  are  wholly  infusible;  whi 
other  the  addition  of  mumieaia  to  fusible  ores  divests  thetn  of 
tiiif  property,  and  infusible  ores,  when  their  magnesia  is  ob- 
structed from  them,  become  fusible. 

From  the  observations  of  Mr.  Descotils  it  farther  folLom, 
that  there  is  no  external  character,  by  which  we  can  dictin- 
guish  whether  a  sparrj-  iron  ore  be  fusible  orndt:  but  behns 
pointed  out  chemical  means  wf  determining  their  nature, 
which  are  easy  lo  put  in  practice. 

Heuce  we  are  of  opinion,  that  Mr.  Dcecotlls  has  thrown 
much  light  on  tire  wckinjj  af  spairy  iron  ores;  atitl  that,  as 

his 
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II.     On  the  Changes  produced  by  EUdrtdiy  in  Water* 
Early  observa-       The  appearance  of  acid  and  alkaline  matter  hi  tratcr  acted 
and*alkjrin      ®"  ^^  *  cilrrent  of  electricity,  at  the  opposite  electrified 
Voltaic  expert-  metallic  surfaces,  was  obserTod  in  tlie  first  chiemical  experi« 
"^^^*  knents  made  with  the  colnmn  of  Volta*. 

Mr.  Cruickshankf  supposed,  that  the  acid  was  the  oitnras 
acid,  and  the  alkali  ammonia.     M*  Desormes  %  soon  after 
attempted  to  show  by  experiments,  that  muriatic  acid  and 
Viinmonia  were  the  products,  and  M.  Brugnatelli  §  asserted 
the  formation  of  a  new  and  peculiar  substance,  whidi  hehas 
thought  proper  to  call  the  electric  acid.     The  experiments 
said  to  be  made  in.  Italy,  an&  in  this  country,  on  the  pro- 
duction  of  muriate  of  soda  are  recent  ||,  and  tiie  discusno&s 
with  re^rd  to  them  still  alire.     As  earl](  as  1800,  I  had 
found  that  when  separate  portions  of  distiUed  water,  filling 
two  glass  tubes  connected  by  moist  bladders,  or  any  moist 
animal  or  vegetable  substances,  were  submitted  to  the  elec. 
trical  action  of  the  pile  of  Volta  by  means  of  gold  wires,  a 
nitro.muriatic  solution  of  gold  appeared  in  the  tube  con* 
Gaining  the  positive  wire,  or  the  wire  transmitdng  the  elec» 
trrri ty,  and  a  solution  of  soda  in  the  opposite  tnbc  **;  but 
i  soon  ascertained,  that  the  muriatic  acid  owed  its  appear* 
ancc  to  the  animal  or  vegetable  matters  employed ;  for  when 
the  same  fibres  of  cotton  were  made  use 'of  in  successive  ex. 
pexLnients,  and  washed  after  every  process  in  a  weak  solo* 
tion  of  nitric  acid,  the  water  in  the  apparatus   contrfain| 
them,  though  acted  on  for  a  great  length  of  time  with  a 
very  strong  power,  at  last  produced* no  tfSeci  upon  solulioa 
of  nitrate  of  silver. 

In  cases  when  I  had  procured  much  soda,  the  glass  at  ill 

•  ■      • 

*  Nicholson's  JournaU  4 to.  Vol.  FV,  p.  183, 
t  Ibid.  Vol.  rV,  p.  2tJl. 
t  AnuaUs  dt  Ch'mU,  Tom.  XXXVII,  p.  233. 
§  PfaiLMaig.  Vol.IX,p.  18i. 

II  By  M.  Pacchiimi,  and  by  Mr.  I'ede.  Phil.  Mag.  VoL  XX!, 
p.  279. 

**  I  siiowed  the  results  of  the  experiment  to  Dr.  Beddbes  it  Ms 
time;  and  mentioned  the  circumstauce  to  Sir  iamcs  Hall,  Mr.  Cb]r> 
fieki,  and  other  frieirds  in  1901. 
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ARTICLE    I. 

Or  tome  Chemkal  Agendts  of  Electricity/.     Bi/  nuMPHK^ 
Davy,  E/j.  F.R.S.  M.R.I.A.    Read  November  30, 

'■  IgtJC*. 

I.  InirodudioH. 

A  HE  chemical  efTccts  prodiici^d  by  electricity  hare  been  Intniduct) 
for  iomc  time  objects  of  philosophical  attention  ;  but  the""^ 
BDvctty  of  the  phenomena,  their  want  of  analogy  to  knotrn 
fact?,  and  tlie  apparent  discordance  of  some  of  the  results, 
hafc  inToWcd  the  inquiry  in  much  obscurity. 

Ad  attempt  to  elucidate  the  subject  will  not,  I  hope,  be 
coniidered  by  the  Society  as  unfitted  to  the  design  of  the 
Bakerian  Lecture.  I  shall  have  to  detail  soroc  minute  (and 
I  fear  tedious)  experiments;  but  they  were  absolutely  es- 
sential to  the  inTostigation.  I  shall  likewise,  howoTer,  be 
abteto  offersomeillustraiions  of  appearances, iThich  hitherto 
bnxc  not  been  fully  explained,  and  to  point  out  some  new 
properties  of  one  of  flie  most  powerful  and  general  of  ma* 
terial  agcnta. 

■  From  the  Philosophical  Transactions  for  1107,  PartL 

Vol.  XVIIL— SvPfl-EMEST.  Y  II. 


ChioffM  pro-    strongly  reddened.    Fkper  colonred  by  f ahnerlc  infrodaerf 
mdltf  ^wit^r.^*^^^'  ^^®  other  tube  had  its  colour  mnch  dieepened ;  the  idd 
matter  gmre  a  yery  slight  degree  of  tarbidness  to  solatida  iC 
nnitrate  of  siWer.     The  fluid  that  affected  turmeric  retdacil 
'this  property  after  being  strongly  boiled ;  and  it  appeared 
'more  Yiyid  as  the  quantity  became  reduced  by  evapoiatioa; 
*  carbonate  of  ammonia'wks  hiixod  with  ft,  and  tfae  whole  diM 
and  cTposed  to  a  strong  heat:  a  minute  quantity  of  white 
matter  remained,  which,  as  far  as  my  exanrination  could  gtf, 
had  the  properties  of  carbonate  of  soda.    I  compared  It  with 
similar  minute portkms  of  the  pure  carbonates  of  potash  aad 
soda.     It  was  not  so  deliquescent  as  the  former  of  theM 
bodies,  and  it  formed  a  salt  with  nitric  acid,  which  like  ni- 
trate of  soda  soon  aKraeted  moisture  from  a  dampatmo^ 
pbere,  and  became  fluid. 

This  result  was  nnoxpcctcd,  but  it  was  far  from  conrindag 
tnc,  that  the  substances  which  I  had  obtained  were  gefieraie£ 
'In  a  similar  process  witli  glass  tubes,  carried  on  exactly  mder 
the  same  drcumshinccs,  and  for  the  same  time,  I  obtained  a 
quantity  of  alkali  which  must  hare  been  more  than  tweitf 
'finK^s  gnyatcr,  but  no  ti^c'cs  of  muriatic  acid.  There ins 
much  probability,  that  the  agate  might  contain  some  ninaft 
portion  of  saline  matter,  not 'easily  detixted  by  chemical 

■ 

analysis^  cither  in  combination,  or  intimate  adhesion  ia  its 
pores.  Todctermiue  this,  I  repeated  the  experiment  a  second, 
a'tlurdr,  and  a  fourth  time..    In  the  second  experiment  turbid- 
ne<:s  was  still  produced  by  sohilion  of  nitrate  of  siWer  in  the 
tube  conUiniiig  the  ac'hl,  buf  it  was  less  distinct;  in  the  third 
process  it  was  b-ircly  nerceptible:  and  in  the  fourth  the  tvo 
f[\iuU  remained  pprfrcfl^'  clear  after  thii  mixture.   The  quan« 
♦i*y  of  alkaline  matter  diminished  in  every  operation ;  and  ia 
th^.  last  proces?,  though  the  b.ilfery  had  been  kept  in  grcil 
activiiy  for  tlircu*  daj  .s,  the  HuiJ  possessed  in  a  very  slight 
'degreie  only  the  p<>wer  of  acting  on  paper  tinged  with  tur- 
meric; but  its  alkaline  property  was  rery  sensible  to  litmus 
paper  sliglitly  reddened,  which  is  a  much  more  delicate  test: 
and  after  evaporation  and  the  process  by  carbonate  of  am- 
monia, a  barely  perceptible  qtinntity  of  fixed  alkali  was  still 
left.     Thxi'acid  matter  in  the  other  tube  was  abundant;  itf 
fZitQ  was  sour;  it  smelt  like  water  over  which  large  quan- 
'•  titits 


or  EtEFTflCITT. 

of  nitrotu  gii£  hnic  bcoo  long  krpt; 
•olution  of  miiriati:  of  bar;  Im  ;  niiiludro[i  uf  it  placid  uixin  ^, 
a  polilbtd  jjlatc  of  silvi-r  left  n  tfi  ccaporation  a  black  slain, 
{irtcis«ly  Mmilar.  to  (haL  produccil  by  c&truini'ly  diluted  ai-. 
tftfus  acid. 

AfUT  these  TcljiUs^  I   could  ao  longer  doubt  Ibal  soma  . 
B§litie  qidMit  existing  ia  thc^  ugatc  tubes  Ijad  bern  the  aoiifcs 
of  the  acid  ma^i-T  rapable  of  precipitaliog  nitrate  of  iiUnr, 
tkod  ot  mack  uf  tfai.' lilkali.     Four  ndditiuiul  ir[>clili(r[is  of 
tlw  piro^vsii,  buwuier,  coatinced  me,  that  tbcris  was  lit^e^rjit 
9onic  ot^or  cause  for  the  presence-  of  this  kst  stlbstancc^;    _ 
for  it  cutilinntd  to  iippcar  to  the  last,  in  (inantidts  suf&^l 
cieDtly  dinUnguisbablc, .  aud  ajiparently  equal  in  evcr^  '^\'w|.  T 
I  bad  used  etcty  precaution ;  I  had  intluih-il  the  tubt^s  (Hl    J 
glass  Tcsscls  oiit  uf  l|j«  reach  of  the  circiilalint.'  air ;  all  thar    ' 
acting  materials  had  beca  repeatedly  washed  v 
««tcr  ;  and  uo  purl  of  thian  ia  contact  with  ^li^  Uuid  ^ 
b«on .touched  by  the  lingers.  .    ^..,  ,  iJl 

.  Th«4kuly  siil)stancc  which  I  could  now  ronemq  capabla    t 
of  fiiruinhing  the  fixed  alkali  was  iLi-  icatcr  il.\etf.     This.  T 
"Vatcr  appeared  pure  by  the  leats  of  iiitraLtr  of  >tlrcr  an^ 
muriate  of  barytes ;  but  potash  and  auda,  as  is  well  kuoHit,^   I 
rise  in  smajl  quaolitios  in  rapid  dis(illatious;  Hnd  fhe  NcWi    I 
River  water,  which  1  made  use  of,  rnotains  animal  and  TfK.  *  ' 
eetable  impnnlies,  which  it  was  caiy  lo  conceive  might  fui.. 
aiiih  neutral  sails  cajtablc  of  being   cariicd  orer  in  titia 
ebullition. 

To  m^c  the  caperinteiit  in  as  refined  a  fonn  as  possibles  r 
procured  ,two  lioUo"  cones  of  pure  gold  containing aboiitSS 
gnink  ot  water  eacli,  tboy  were  liiKii  with  (li^liUed  water, 
QOnnertrd  together  by  amoisteneil  piece  of  amiatiihusvhich 
bad  bWR  it«ed  in  thcfurmcr  ei^|>erimruls,  and  exposed  to  the 
actiiMi  ©fa  Voltaic  battery  of  J  00  [uirs  of  pliilcs  of  roppec 
and  ui\c  of  sif  inches  square,,  iik  ^Iiich  the  Uiui!  wa<^  a  salu> 
tion  vf  ahiip  and  diluted  sulphuric  acid.  1q  tun  minutes  the 
water  in  the  negaliyc  tube  had  gained  the  power  of  giviug 
a  slight  blue  tiui  to  litmus  paper :  a:id  tlie  water  in  the  posi- 
tive tube  rendered,  it  it'd.  The  process  was  continued  fur 
14  hours;  the  acid  increased  in  quantity  during  the  wKoIa 
tiiea.  uid  ■  the  water  became  at  lait  rery  sour  to  the  ta«t£. 


io)i£  cur.MicAt,  ler.vcta  or  cLtcTJticiiT- 


Chan(n  pro-     The  alkalin 
iuMd  by  clec-     , 
Wdty  In  ««er. "'  contrary 
tlnie,  it  did 


prnprrtiM  of  the  Ba'xd  in  the  oCber  tnlv*-,  «• 

remained  <.ta(ionary,  and  at  tk«  end  of  tt« 

lot  art  upon  \Hmvi  or  tnrmeric  pkprr  vmc 

■  than  in  the  first  trial :  the  effect  wm  less  firid  attet  It  Ind 

been  strongly  hcAtrd  Tor  a  minute  ;  but  cvapontioii  and  lit 

Vtual  process  proved  that  lome  &ied  alkali  was  pmtai. 

'  7l>e  acid,  as  far  aa  its  properties  «rere  examined,  aptti 

irith  pure  nitrous  add,  haring  an  ezceu  of  nitrooi  gai. 

I       I  repeated  (he  cxpcrimenl,  and  carried  on  the  prnrcM  fur 

\  three  days ;  at  the  end  of  which  lime  the  irater  in  the  Itbe 

,  was  decomposed  and  eT^iporaCed  tn  more  than  one  haircfilj 

•rigina]  quantify;  the  add  wu  strong,  bat  tbe  alkait  in  u 

ttunute  a  portion  as  in  the  last  experiment.      It  arted  indul 

'  ntber  more  vividly  on  the  tests,  on  account  of  the  v^ain 

diminution  of  the  Hnid,  but  presi^nted  the  same  resolttafM 

being  heated. 

It  was  now  impossible  to  doubt,  tliat  the  w»(rr  tontdnti 
isme  substance  in  rery  minute  quantities,  capable  of  caving 
-tte  appearance  of  filfd  allcali,  bat  which  wat  soon  et* 
bausled;  and  the  qnestion  that  immediately  presented  Itsdf 
*as,  Is  thb  substance  saline  matter  carried  over  in  (fiitilla* 
tlon  ?  or  ia  it  nitrogen  gas,  vhirb  exists  in  mJnnte  portiont 
in  all  water  that  has  been  exposed  to  air,  And  which,  if  u 
lOlenient  of  the  fifed  alkali,  would  undur  the  cirrnniklanot 
i<>f  the  exprriment  have  been  toon  cxhau'iled,  whilst  iisab> 
^rption  from  the  almosphere  wunid  be  impeded  by  the  »■ 
t|irulion  of  the  water  with  hydrogen  ? 
,  1  na&  much  more  inclined  to  the  former  than  lo  the  bilrr 
'  Bnppotltion.  I  i-vaporatcda  quart  of  the  distillM)  water  that 
Vl  had  used,  very  slowly  at  a  heat  below  IJO^  Pahrrnbeit, 
..&  a  silver  still ;  a  solid  mutter  remained,  equal  to  y^  of  a 
jfrain;  this  matter  had  a  saline  but  melallie  taste,  and  «a* 
deliquescent  whuu  exposed  lo  air:  t  could  not  ubiahi  (ton 
',4t  regular  crystals;  it  didnot  ftlicct  turmeric  utiitraiif,  bul  a 
part  of  it,  after  being  heated  rod,  in  a  silver  cnirible,  ci. 
Aibited  strong  alkaline  properliiv<.  Itnas  ool  posiJbh  to 
(  inukc  u  minute  aiuly.-is  of  so  small  a  quHntit\,  but  it  ■[>• 
;  pearod  to  me  to  be  principullj  a  mixture  nf  oitrate  uf  sod* 
*  and  nitrate  of  lead ;  and  thu  metallic  sabstancv,  It  k  miwI 
fikcl),  was  furnished  by  the  condeniiuf  tube  uf  the  com. 
noi>  itill. 


0«  tvHt  CKBHICJ 


,   AUENCIES   OF   ELECTKICITT. 


The  VTutciicc  of  sttlint!  matter  in  rlie  dUtilit'd  water  being  Clinu^  V*^! 
iltutilbtuict,  it  wMtasytodutermiau  its  operation  in  ""^ '^'^  ,ri(,j„  iawMut 
IM-rinuuil.  I  filU'4  tht  l»u  golil  cones  hiiIi  niitcr  in  tlic  ii8u%l 
maiuii:r;  that  i|egatiTcl}  ulectrified,  siuon  attain^  the  tnaxi. 
muDi  of  ititiillect  upon  turmeric  paper.  I  then  intrutj^cej 
into  it  a  very  roioulc  portion  of  thu  guhgtoncc  obitaJtirtl  tyr 
the  procuss  uf  ei&puralion  that  hat*  bccii  ju»t  dirsrnbeU ;  in 
lea  than  l«u  miuutej  its  cffucts  were  ciriduul ;.  oiid  in  li^f 
minutes  tlie  tint  uf  the  paper  \im  clituigud  ,io   u  lirigH  j 

I  now  conceived  that  hy  colli-din^  the  water  ublaiiit-il  ia   < 
tite  second  process  nf  alow  distillatiuu  I  should  bi:  able  la  'i 
carry  on  the  experiment  without  miy  appcaraairc  of  &3M^ 
alkali,  and  the  trial  proved  tliat  I  was  not  mistaken. 

Soniu  uf  lliis  water  viOi  introUucLiI  into  the  ^u)d  lube^  1 
and  the  ami;inthus  muiatcnod  by  it.  , 

After  tuo  houn  tin-  water  in  the  ncgativi;  tube  produe^  J 
no«flect  uiion  turmeric  paper;  it  did  produce  an  elTcct.itpQS  I 
litmus,  which  it  required  grciit  minutcni-ss  of  ubservutioa  tfl  1 
perceive;  but  it  wholly  lost  the  jiower  by.  htiiug  boated  J 
firongly  for  two  or  three  minutes,  so  there  it  every  reastni  j 
for  supposing  that  it  was  oh  ing  to  a  small  quantity  of  aDt^  ■ 
monia.  ,,'j 

I  made  a  timilar  experiment  nllh  a  portion. of  the  iaQ[|<| 
water  in  the  tubes  of  agate  that  had  bt-eu  so  ofiin  usi-d,  aa^  1 
J  had  the  pleasure  of  linding  the  results  precisely  the  ^ante.  f 

To  detail  any  more  opi-rations  of  this  kind  lyiH  bcunnoy  ' 
ccbsary ;  all  the  fuets  prove,  that  the  liicd  alkali  is  aot  geasj  \ 
rated,  but  miolved,  either  from  the  solid  materials  enipluyu^, 
or  from  saline  mailer  in  the  wattT, 

I  have  mode  uiany  experiments  in  vesseli  composed  of  I 
OiOerent  subitanri:s,  witli  the  wator  proiured  by  Tury  sloif  .■ 
distillation:  and  iu  abaost  CFery  instance  some  fixed  alka)}^ 
0ppcatcd. 

In  tubes  of  wav  the  alkaline  matter  was  a  mixtum  of  soii^l 
anil  potash;  and  the  acid  ma  I  (it  a  mlitiirc  of  sulpbittJie^l 
(nuriaiic,  and  nitric  adds. 

In  a  tube  of  resin,  the  alkaline  matter  seemed  to  b9  piiR^  I 
cipally  polaih. 

A  cube  of  Carrara  marble  of  about  an  ini.b,  liaving  ^ 
apertui 


^f|0  OH  -flosAs  cmuicAL  AfiKTciES  or  xuBcnaeiTT. 

Chmgcf  pro-    aperture  In  Hs  centre,  was  placed  in  a  cmcible  of  phtina, 

tfidif  k&  wMr.^^^^^  '^^'  ^^'^  ^  ^'S^  ^  ^^  upper  sarface  of  tbe  cibe 
with  the  purified  water,  the  aperture  was  filled  witii  At 
flame  fluid;  the  crucible  was  posrtiTelj  electrified  b^ a  Strang 
Voltaic  power,  and  a  negatirelj  electrified  wire  iatrodnoed 
into  the  aperture. 

The  water  soon  gained  the  property^  of  afei^tingthe  fiat 
of  turmeric ;  and  fixed  alkali  and  lime  were  both  ohtuned 
from  it:  and  this  efibct  tobk  place  in  repeated  experiment!: 
the  fixed  alkali,  however,  diminished  in  quantity  ereiytimei 
and  after  cleren  processes  conducted  from  two  to  three 
hours  each,  disappeared  altogether.  The  production  of 
Kme-water  was  uniform. 

I  made  a  sbltltlon  of  500  grains  of  this  marble  in  nitric 
add;  I  dccompbsbd  the  mixture  bj  carbonate  of  amtnbma, 
and  I  collected  and  evaporated  the  fluid  part,  and  decom. 
posed  the  nitrate  of  ammonia  bjhcat  A1>out  ^  of  a  giain 
of  fixed  salltie  matter  remained,  which  had  soda  for  its 
base. 

It  was  possible  that  the  Carrara  marble  might  have  been 
recently  exposed  to  sea- water ;  I  therefore  tried,  in  the  same 
way,  a  piece  of  granular  marble,  which  I  had  myself  broken 
from  a  rock  on  one  of  the  highest  of  the  primitive  moan. 
tains  of  Don f gal.  It  afTorded  fixed  alkali  by  the  agencj  of 
negativp  electricity. 

A  piece  of  argillaceous  schist  from  Cornwall,  treated  ia 
the  sane  manner,  gave  the  same  result;  and  serpentine  from 
the  Lizard,  and  grauwackefrom  North  Wales,  both  afibrded 
soda.  It  is  probable  that  there  arc  few  ston4,'s,  that  do  not 
contain  some  fniniite  portions  of  saline  maiter,  vhich  io 
many  cashes  may  be  mechanically  dlfTused  throogh  their  sab- 
sfiincc:  and  it  is  not  difficult  to  conceive  the  possibility  of 
this,  when  we  consider  that  all  our  common  rocks  anJ 
strata  bear  evident  marks  of  having  been  anciently  coTcreil 
by  the  sea. 

I  was  now  able  to  detenriine  distinctly,  thattlic  Foda  pro- 
cured in  glass  tubes  came  piincipally  from  tlic  ^lass.  as  I 
had  always  supposed. 

I  used  the  two  cones  of  gold  with  the  purified  water  acJ 
the  amianthus;  the  process  was  conducted  as  usual.     After 

a  quarter 


■oNJOKe'niKwreit  Aoitscrcs  o?  Ttterrntcirr.  "399 

«  quarter  of  an  hour,  the  iK^afiTelj-Hcetrifieil  hibedid  not  Chining  i^: 
Chsngetliecolour'ortnTnime.     I  intrrtJ^ica!  Wn  the  top,^,t^  ht^^. 
a(  St  a  bit  of  glass ;  in  a  tew  mintitcs'  the  fluid  at  ihb  BurfncA 
nmdcrcd  the  tint  of  the  paper  nt  a  dci-p  hns;h(  Iirninii"'*  ■ 

I  had  nevrr  madc'nny  cvperimPiifs,  in  whirti  urid'niatfii^j, 
iisving  the  properties  of  nitTdns  iicH  was  not  produced,  i 
tike  longer  liie  openttion  the  greAier  was  tb?  quantitythat  i 
ftflpcarcd. 

Volatile  alkali  likewUc  sceioed  to  be  altraf!  formedl4;-i  I 
v«ry  Diliiute  portions,  dn1rid^tlie11rsCfuwiiiiDiit«e  in  (hepa»'>| 
rlfii>d  water  in  (he  gold  cohes,  bnt  the  limit  to  its  gnantltt:  >^ 
was  Boon  attained. 

It  was  natural  to  account  tor  both  these  appearanceaf 
'from  the  comhinatioii'  of  nasctnt  oiii^cn  and  Mdrogea 
retpectirely ;  nUhth^  nitrogen  of  the  coinmon  alrdissolTed 
ui  tiirwater:  and- Dr.  .Priestley's  cipertmeitls  on  the  ab- 
^rption  of  gassea  by  uater  (gn  thlii  idea)  wuuUl  fiirnifli  w 
fUy  explanation  of  liic  causes  of  th^eoiu' taut  production  vf 
the  acid,  aiid  ihc  limited  production  of  the  alkali:  for  h^ 
.dcugeo,  duriug  it£  tolulion  in  water,  si'ems  to  expel  nitrCK 
fpn;  whiUt  nitrogen  and  o\igen  arc  capabjo  of  coekii'tiiif 
dcMoU^iii  that  (luiil*.  ,  •- 

Tp  render  the  iniesii^ation  mor*  cqmplete,  1  inlmduenl 
the  two  cones  of  geld  wilji  purified  watfir  under  the  recetvOf  •' 
of  aa  air  pu,mp  j  the  receiver  was  exhuusli'd  till  it  cunLtia^ 
tmly  xf  '*^  ^'^  original  ijituutity  of  nir;  (\nd  then,  bymtum 
of  a  convenient  appuraUie,  the  tube»  were  connected  willl 
an  actiTc  Vottaiv  pile  of  bO  pairs  of  plates  of  funr  ineht*  > 
sgnare.     The.  process  was  carried  on  for  Iti  lionrtt^   uhfl^t 
the  result  was  cJnaraiDed.     Thd  Hater  in  the  negative  tubA. 
prod  need  no  eUiect  upon  prepared  litQius,  but  ttiat  la  tba  ,' 
jiosithe  tnbegave  it  a  barely  pcrceptiUe  tinge  of  rwl. 
,    An  hi  comparably  greater  qnwiiHy  of  acid  would  hare 
bean  formed  in  a  similar  time  in  the  atmosphere,  and  the  small 
portion  of  nitrogen  ^as  remaining  in  contact  with  the  water 
tfoeMiul  adequatii  to  the  elfect. 

I  ri'peated  tlic  experiment  under  more  coi^clnsirc  circuio- 
■tances.     I  arranged  the  apparatus  us  before;  I  oxhauled 

•  Pfiesilej's  Expi^rimenls  and  Obscivations,  Vol.  I,  p.  5P. 
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Changes  pro-     (be  rccci?cr,  and  filled  it  with  hidrogcn  gas  froio  a  cobtc* 
Irkitr  iv  water.  Dic^t  airh  older ;  I  made  a  second  exhaustion,  and  a^n  uu 

troduced  hidrogcn  tliat  had  been  carefully  prepared.     Tk^ 

process  vfSLs  conducted  for  34  hours,  and  at  the  end  of  thii 

timtt  ncitlier  of  the  portions  of  the  water  aherod  in  the 

slightest  degree  the  tint  of  litmus. 

It  seems  erident  then,  that  water  chcmicallj'  pure  is  de. 

composed  by  electricity  into  gaseous  matter  alone,  into  oi« 

igcn  and  hidrogen. 

The  cause  of  its  decompositioQ,  and  of  the  other  de« 

compositions  which  haro  been  mentioned,  w\ll  be  hereafter 

discussed. 

IIL  On  the  Agencies  of  Eieclridtji  m  the  Dccomposiiiim 

of  various  CompoumlU. 

Act'on  of  ilec-     The  exporlmcnts  that hi^TO boon dctsilod  on  tlie  production 
tnoiiy  in  cc-      ^^  alkali  from  fftass,  and  on  the  decomposition  of  rarioos 

conipouiig  com-  »        ?  r 

pounds.  saline  compounds  contained  in  anhnal  and  yegetablo  snb- 

stancos,  oflforcd  some  curious  objects  of  inquiry. 

It  was  cTident,  that  in  all  changes  in  •which  acM  and  «1. 
kaline  matter  had  been  prcsont,  the  add  matter  ooHectcd  it 
the  water  round  the  positiTely  electrified  metallic  surficr; 
?ind  f  hr  alkaline  matter  round  the  nrgatirety  electrified  me« 
tillir  surface ;  and  this  prindpk;  of  action  appeared  hnmfw 
rSiatel y  related  to  one  of  the  first  phasnoinena  obterTed  in 
the  Voltaic  pile,  the  decomposition  of  the  muriate  of  soda 
attached  to  the  pasteboard ;  and  to  many  facts  which  haTc 
been  since  observinl  on  the  separation  of  the  constitiieiit 
parts  of  nentrosaline  and  mt^tallic  solutions,  particularly 
those  detailed  by  M.  M.  HIsinger  and  Beraelins  *• 

The  first  experiments  that  I  made  immediately  wHh  re. 
spect  to  this  subject  were  on  the  decomposition  of  solid 
bodies,  insoluble,  or  difiicultly  soluble  in  water.  From  the 
eflcrts  of  the  electrical  agency  on  glass,  I  expected  that 
rarious  earthy  compounds  would  underf^o  change  under 
■iniilar  rircumsfaiires ;  and  the  resiilts  of  the  trials  wenr 
'<lr«M<l«.'rl  aud  satisl'uetory. 

*  Aiinale-  dr  Chimie,  Tom.  LI,  p«  167. 
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^tBduI  'H  t'Tain-measilres  uf-wnlcr  taeh,  tvert  cunnecled  to- 
gether by  filiToua  tiilphatcof  time,  wliicli  was  inoMten[:d  by  po"""!* 
^nrc  natcr:  thi-  cu|iswore  fillril  wHIi  tbis  Auid;  plaliiiK 
Hires  from  tliti  Voltaic  ball«r)  uf  lOt)  jjairs  of  pktes  of  lix- 
inches  were  introduced  into  tliem,  srt  that  the  rtrruit  of  uloc«' 
'  (ricity  was  through  the  librnus  mtlphntt-  of  lime.  In  fivtf 
niautes  the  water  in  the  rnp  connected  vith  the  positive 
wire  became  acid  ;  that  in  llic  opposite  cup  ^tropglj  tinj^ei* 
'  lunneric.  After  an  hour  the  Huids  were  accurately  ec-' 
smini'd:  when  it  wa«  found  that  a  pure  anil  saturated  so. 
hitioo  of  lime  had  been  produced  in  the  cup  cuDtalnii^  tin 
nr^ative  wire,  which  was  partially  covered  with  a  trust  of 
lime;  and  that  tbe  oth«r  cup  was  Ailed  witli  a  inodcralcl^ 
strong  solutioD  of  sulphuric  acid. 

I  procured  two  cubical  pieces  of  mstalliied  sulphate  oT 
stronlites,  of  about  an  inch  :  a  hole  waii  drilled  in  each  ca- 
paRle  of  containinf;  aUoul  eight  gr^ns  of  water:  the  cuba 
were  plunged  in  pure  wnttr  in  a  platina  crudble  ;  anil  the 
Inrel  of  the  tliiid  preserved  a  fuw  lines  ^elow  the  surface  of 
tlie  cubes;  two  plaiina  wires  were  introduced  into  tha 
liolcfi,  which  were  filled  with  pure  water.  The  disuugago^ 
menl  of  ^hs,  when  the  wires  were  cunnccted  with  tliu  twl- 
Itry  of  lUO,  prOTud  that  the  sulphate  of  stroiitites  was  sn£. 
ticiently  pornus  to  form  a  proper  conducting  chain.  TM 
results  were  much  longer  in  being  obtained  iu  thi*  C3i|)en- 
mcnt  than  intUcla«t:  some  time  elapsed  before  a  seusible 
elTccf  could  bo  perM-ivod  ;  hut  the  trmiinalion  wns  similar. 
In  ,10  hours  the  lluid  iu  the  cavity  containing  the  negatire 
wire  had  gained  the  piopcrly  of  prccijiitaiing  sulnlton  of 
fulphate  of  potash;  and  the  presence  of  sulphuric  acid  in 
Uic  other  cavity  wa«  evident  from  its  ullect  upon  solutioa 
df  muriate  of  barytes. 

1  made  an  e>perimcnt  upon  fluato  of  lime  under  like  cir- 
cumstance^;  but  tho  cryseullizcd  Snute  not  buing  eqn&llj 
permeable  to  moisture,  the  two  cavities  woio  councctad  b^ 
taoi«l  a>^t>e&tus.  This  di'com position  won  likeivise  xntj 
■low  I  but  iu  tito  course  uf  two  days  a  pretty  slroni;  solu- 
tion of  liiDo  was  obtMOed  in  one  lube;  and  an  acid  lluid 
fn  tho  other,  whii^h  precipitalnl  nceiiie  of  lejid,  and  left  ft 
foot  upon  the  glass  from  whicli  U  had  been  eraporatcd. 

Sulphalv 


ActiMiofclcc-  Sulphate  of  boTTtes,  as  migbt  be  lupposed^  proved  avA 
^i^ng^  more  difficnit  of  decomposiUon  tbao  eitber  Mlphate  of 
pounds.  strontitcs  or  fluate  of  lime.     I  had  maiio  fonr  or  fire  eu 

periments  upon  it,  with  the  same  kind  of  apparatus  ttal 
bad  been  applied  to  the  fiuatc  of  lime,  befpre  I  was  ahlete 
gain  decided  results.  In  the  last  process  performed  oo  tiui 
substance,  two  pieces  of  a  large  single  crystal  were  hoL 
lowed  bj  grinding,  so  as  to  contain  about  £rc  graiu  of 
Vater  each ;  they  were  connected  by  moist  asbestas,  aid 
constantly  subjected  during  four  days  to  the  strong  actioB 
of  a  battery  of  160  pairs  of  plates  of  4  inches  square.  As 
Hit  water  diminished,  its  place  was  supplied  by  new  ^pMMm 
fities.  At  the  conclusion  of  the  czpenmeot  the  fluid  oa  the 
positiTe  side  of  the  apparatus  instantly  irddened  titans, 
tasted  Tery  sour,  and  gare  a  distinct  precipitate  with  a  so* 
Ibtion  6f' miniate  of  bary tes ;  the  water  on  the  other  side 
deepened  the  tincture  of  turmeric ;  but  did  not  render  so* 
lotion  of  sulphate,  of  potash  turbid.  There  was  a  saiall 
quantity ,  of  white  crust,  howcrcr,  on  the  sides  and  the 
bottom  of  the  catity,  and  I  conceiTed  that  this  might  ho 
the  barytts,  which,  during  the  extremely  slow  decompo* 
jiitipii,.  would  hare  comlMocd  with  the  carbonic  add  of  the 
atmosphere.  To  ascertain  if  this  had  been  ihfi  case,  I  io* 
trod uced  into  the  carity  a  drop  of  dilutixl  miiriatie  acid; 
a  slight  cfferTCsceocc  appeared,  and  the  fluid  obtained  occa. 
sioned  a  distinct  white  cloudiness  in  solution  of  sulphate  of 
soda. 

In  all  these  cases  the  constituent  parts  of  the  bodies 
newJy  arranged  by  the  effects  of  electricity  existed  in  coiw 
siderablc  quaotities,  and  ojiposcd  on  a  large  surface  to  ici - 
action.  I  had  great  reason  to  brlicre*  fron>  the  trials  with 
distilled  water  in  difiiurent  lessrls,  that  rery  minute  portions 
of  acid  and  alk<alinc  matter  might,  be  disengaged  by  this 
agency  from  solid  combinations,  principally  consisting  of 
pure  earths. 

This  part  uf  the  inrcstigation  was  easily  chicidatod. 

For  a  pur|)ose  of- geological  inquiry,    which  on  a  future 

occasion  i  shall    have  the  honour  of  lading    before   the 

Society,  I  had  m^e  <a  careful  analyaia  of  a  specimen  of 

fine  grained  basalt  from  Port  Rush  in  the  county  of  Antrim, 
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^^P^Beans  of  fusion  wifh  'boTAcic  acid :  it  afforded  in  100  a 
^^piris  3}  parts  of  aoi*,  and  Dearly  -f  a  part  of  muriatic '" 
'odd,  HpiHi  15  parts  of  lime.  Thia  stone  appi^ared  to  mcpi, 
ytty  well  6ltpd  tor  the  purpose  of  ciperimunl:  cavities 
WvK  drilled  in  two  piecffi,  proper!)' shaped;  thc^  contiuii. 
td  about  It  gntins  of  traler  ea^ It ;  they  were  contiected  by 
Stoiitened  amianthua,  aod  the  process  condncfed  ai  usnal 
'with  a  power  of  50  pairs  of  plates.  At  the  end  of  ten 
fconrs  the  rMutt  wis  exaniined  with  care.  The  fluid  that 
bd  been  positifcly  electrified  had  the  strong  smell  of  oxU 
-muriatic  add,  snd  copiously  prpcipitatMl  nitrate  of  liWer  ; 
lie  other  portion  of  fluid  aft'ectod  turmeric,  and  left  by 
evapOTSlion  a  subsfaace  which  seemed  to  be  a  mixture  o/ 
lime  and  to  da. 

A  partof  a  <:peciincn  of  compact  leolile,  fromtheGiant'f 
Causeway,  vhich  by  analpis  had  givca  7  parts  in  100  of 
soda,  had  a  small  cjirity  made  in  it ;  it  iras  imraorgfd  in 
pure  water  in  a  crucible  of  platina,  and  electrified  in  the 
•ame  manner  as  flie  cube  of  Carrara  marble,  mentioned  in 
page  3M.  In  less  than  two  minutes  the  water  in  the  ea»ity 
had  gained  the  property  of  rhan^lnf  the  colour  of  turme- 
ric; and  in  half  an  hour  the  solution  was  dba^ceably 
alkaline  to  the  tute.  TLe  matter  dUsolred  proved  tolmsoda 
and  lime. 

Lepidolite,  treated  in  the  same  way,  gate  potash. 

A  piece  of  Titrcous  lara,  from  Etna,  gave  alkaline  tsat. 
ler,  which  leemcd  to  be  a  mixture  of  soda,  polash,  and 
lime. 

As  in  these  trials  the  object  wa<i  merely  to  ascertain  th« 
jfencral  fact  of  decomposition,  die  process  was  never  con- 
ducted for  a  sofSclcnt  time  to  derelopc  a  quantity  of  xlkai^ 
line  matter  capable  of  being  conreniently  weighed,  aitdoT 
course  any  Ion  of  weight  of  the  substance  coutd  ttot  ba 
determittwl. 

I  thought  it  right,  howercr,  to  make  one  eiperiraent  df 
this  Liiid,  for  Uie  sake  of  remoiiiig  erery  possibility  of 
iloubt  on  the  sonrcc  of  tLe  difTeri'nt  ptodiiets;  and  I  se- 
lected for  this  pnrpose  glass,  as  a  substance  apparently  in- 
fiotuMe  in  watpr,  and  nol  likely  (o  afford  in  any  way  Bdi 
Tuneuu«  TtiMits, 
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JutfonoTala--  T^he  balanca  that  I  (employed  tru  mule  fur  Oie  Baflt 
tfri^mdB.  Iiutitutinn,  by  Mr.  Mdlvr,  itTtcr  the  m<>d«l  at  tfaatWuif. 
;  to  (It)'  Rujal  Sui'iely;  it  Inrus  readily -with  y(t«J  a 
|>niin  Hb<rn  luaded  wiUi  IlHl  grains  an  irach  I>Ap;  a|h«* 
tul)L- will)  a  pUtina  Hire  aKachcd,  wri^tiinit  84  gr«iM^ 
w^  conni-cU'd  vith  an  Jgato  cti)),  by  ai&iAiithu» ;  iJk)  sen 
.filled  with  piirlued  water,  and  olcclrlfied  by  k  pu««c  hM 
IbO  pairt  of  pUteii,  ill  sui-li  a  way  tliat  the  pUtiua  iaUt 
gloss  Lube  was  negatirtf.  Tbe  prwccas  waa  couiJaui  fir 
four  diiys,  wbL'n  the  water  was  fuanil  alkaline.  Itgan^ 
eraporatiaa  aiu!  eirposurc  (o  a  b«nt  of  about  •lOO'  Fik> 
rcnhuit,  xuda  Dtini'd  willi  a  itliil?  iinwtlir  in^ulubk  in  icidl, 
the  wbol«  wn^t  of  which  was  -^^  of  a  grain.  Tbr  gbut 
tube  carefully  clninod  and  dmtl  writ;)'"!  K4  graiiu,  ^^ 
Tbcdift'dtuncu'betH'L-i'n  the  loss  of  weight  of  the  lubcat 
the  HFtght  of  the  products  in  th«  waiter  may  be  «aulj  a- 
plained :  coini-  minulr  dubicfapd  iiartick-s  of  amiaadiu*  «n 
present,  .luil  (he  soda  must  hati-  ronlainiMl  w^alrr,  a  tall- 
ttance  which  ii  U  prububly  prrrerlly  fri'i-  frwm  in  gUix. 

Having  obtatni'd^iui'h  rr«ulh  with  regard  lolhr  dt«e&g«((. 
ncntof  the  saline  (rnrls  of  bodif^  itisuliiblB  tti  watrr,  li 
a  number  of  L-«pFrlfflrat<  on  sulubli)  oumpuundt: 
cumposition  nai  always  murb  mure  mpid,  uitd  Ite 
mrna  perrpclly  di-irinrt. 

In  tbcse  pruccsses  I  nn|>l(iy«il  the  ugati^  cnpa  witk  pUli 
I  lilrei,  connected  hy  aminnlhus  mulileniMl  -in  ptirewalcr; 
[  the  solutions  Hcte  introduced  into  the  cup«y  and  the  tiofr 
I  trifyin};  power  applied  from  batteries  nf  50  pairs  of  pittB, 
L    At  the  Qsual  way. 

I  -  .  A  diluted  snlulion  uf  (he  sulphnte  <>f  pwlub  Irvalt^  ia  llih 
I'  fanner,  produced  in  four  hours  at  the  ncftaliTemin-  avert 
p  Iblvivm  of  potash ;  and  a  solution  of  sulpbafir  aAd  at  Ibt 
I    ^poBitlTfi  wir<'. 

[  *  The  phenomena  were  slutBar  wtit^h  i>iilphai«  OT  toda,  aW 
I  ttrale  uf  potash,  nitrate  of  barytes,  sniphafc  «^  aimaoak, 
r'  pho<iphatc  uf  unA.t,  wttccinate,  otifUie,  nnd  Kenkolite  nf  am. 
I  nonia,  and  ahmi  iter*'  iMcd.  The*  arl^  iti  a-  rerlai*  tim 
I  «allccted  in  th^  lubd  cnnintnin^lh^  pmitive  irire,  and  ttr 
f    (Blkalies  and  earths  in  Ihnt  containing- th4-  nesratire  wire. 

Solutions  of  the  muriatic  satti,  ftcomposcd  in  the  iUW 

Tay,  uniformly  gare  oximiiriatic  actd  on  the  posilirc  rfrfe. 

Whra 
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When  compatible  mixtures  of  neulrosaline  solutions  con-  A-^tlon  ef  elce- 
the  comoion  mineral  acids  were  used,  the  diflcrcnt "'"'»''? '*" 
rntHa  aad  the  different  bases  seemed  to  separate  together  in  j^.u^.i.. 
41  mtited  state,    without  any  ri^pect  to  the  orders  vl'  a-U 

-finity.  J 

''    When  Riutaillic  solutions  were  employed,  metallic  cry-  H 

Vtab  or  depositions  were  formed,  ai  in  common  galvanic  H 

«xiieriDieiitx,  on  the  negaCiTe  wire,  and  oxide  was  likewise  ^t 

'd^pOBitcd  round  it ;  and  a  great  excess  of  acid  waa  soon  H 

-found  in  the  oppoFiite  cup.     With  solutions  of  iron,  zinc,  H 

and  tin,  this   effect  took  place,  as  well  as  with   the  more  I 

oxidabic  metals :  uhen  muriate  of  iron  was  used,  the  black  H 

fubstance  deposited  u^ion  tlie  wire  was  magnetic,  and  dis.  H 

floUed  with   etTervescencc  in  muriatic  acid;  and  when  suU  I 

pkate  of  zinc  was  naed,  a  gray  powder  possessed  of  lh«  ^ 

netallic   lustre,    and  likewise  soluble  with  effervescence,  -S 

appeared;  and  iu  all  cases  a^id  in  excess  was  exhibited  on  V 

xhc  posidTc  side.  ^t 

Strung  or  saturated  saliue  solutions,  as  might  hare  beeu  M 

expected,  afforded  indiiaiiuns  of  the  progress  of  itecompo.  I 

Mtiun  much  more  rapidly  than  weak  ones  ;  but  the  smallest  I 

proportion  of  ucutrosaliue  matter  scorned  to  be  acted  on  I 

with  energy.  I 

A  Tery  simple  experiment  demonstrates  thiii  last  pfinripln  H 

If  It  piece  of  paper  tinged  with  turmeric  is  plunged  ihlo  I 

puro  water  in  a  proper  circuit,  in  conti^t  with  the  negalicc  I 

point,  the  very  minutu  quantity  of  saline  compuund  con.  ■ 

tained  in  tliu  paper  affords  alkaline  matter  sufficient    to  gif  I 

it  instantly  a  brown  tiut  near  its  point  of  (ontact:  and  add  M 

in  the  same  manner  U  immedlatul^  deieliiped  from  litmus  ■ 

paper,  at  the  puaitive  surface.                                           ,  .  H 

I   made  several  experiments,   with  the  Tien  uf  ascerlauu  ■ 

lag  whether,  in  the  decompo^itiuiu   by  eliuilricity,  the  sc  I 

paration  of  the  constituent  ports  was  cunipiele  fruia  the  ~  I 

last  purtions  of  the  compound;  and  whencrer  the  roKulta  I 

wvre  distinU,  this  evidently  appeared  to  be  the  1110.  I 

1  shall  describe  one  of  the  most  conclusive, of  the  exjwri-  M 

cnents:  a  tery  weak  solution  of  sulphatu  of  pula^h,  cuu.  ■ 

taining  %0  parts  water  and  ou£  part  imtnratral  unlntiun,  at  S 

04".  was  electriGrd  ia  tii<^  two  agale  cu{ii  ^y  iho  puweit  ut  H 

''■    ■ '0  jntit#        ^^^^B 


Jlctloa  of  etec-  50  pairs  of  plates  for  three  days:  the  ifQiniecting  anuantkos, 
^Imi^o^inscom-*''*^^  *^  been  moisteued  with  piure  water,  wms  removed, 
j^uixLi.  w.ishfd  with  pure  water,  and  again  applied^  twice  ererj 

day;  by  thii;  precautioa  tUe  pr^spuce  of  any  iveutrai salt 
that  might  adhore  to  it,  and  disturb  the  results,  was  pre* 
yeutcd.  The  alkali  obtained  in  this  process  in  the  sulaiioa 
Jbad  the  properties  of  pure  potash;  and  when  it  had  lieea 
saturated  with  nitric  acid  it  ga?6  no  jturbidness  hj  mixtoif 
with  solution  of  muriate  of  barytes:- the.  acid  niatter  cz^ 
posed  to  a  strong  heat  evaporated  without  learing  anjr^^ 
siduum. 

IV.  On  tJie  Trauffer  of  certain  of  the  constituent  Farts  oj 

Boditi  by  the  Action  of  Electricity, 

Tkansference  of     i^I*  Gauthcrol   lias   stated*,    that  in   a  single  gakanif 

certain  consti-  circle  of  zinc,  silver,  and  water,  in  an  actire  state,  the  oxidi 

bodies  by  elec-  ef  zinc  formed  is  attracted  by  the  sUrer  f ;    and  M.  M. 

•'"^y*  Higingcr  and  Berzclius  detail  an  account  of  an  experiment, 

in  which  solution  of  muriate  of  lime  being  placed  in  ths 

positive  ])art  of  a  siphon,  electrified  by  wires  from  a  Voltaic 

pile,  and  distilled  water  in  the  negative  part,  lime  appeared 

in  the  distilled  water. 

These  facts  rendered  it  probable,  that  the  saline  dementi 
evolved  in  decompositions  by  electricity,  were  capable  of 
being  transferred  from  one  electrified  surface  to  another, 
according  to  their  usual  order  of  arrangement;  but  to  de- 
monstrate this  clearly,  new  researches  were  wanting. 

I  connected  one  of  the  cups  of  sulphate  of  lime,  mcD- 
tioned  page  331,  with  a  ciip  of  agate  by  abcstus  ;  and,  filling 
them  witli  purified  water,  made  the  platina  wire  in  the  cup 
of  sulphate  of  lime  tratismit  the  electricity  from  a  power 
of  100;  a  M'irc  in  the  agate  cup  received  it.  In  about 
four  hours  a  strong  solution  of  lime  Was  found  in  the  agats 
cup,  and  sulphuric  acid  in  the  cup  of  sulphate  of  lime.  By 
reversing  the  order,  and  carrying  on .  the  process  for  a 
similar  time,  tlie  sulphuric  acid  appeared  in  the  agate  cop, 
and  the  solution  uf  lime  on  the  opposite  sidfi. 
Many  trials  were  made  with  other  saline  sabstances,  with 

*  Anoales  de  Cluuiie»  Vol.  XXXLX,  page  203. 
t  Ibid.  Vol.  LI,  page  171, 

analogous 
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snalo^ous  results.    Wtwu  th«  conkpuunds  of  ths  »tron5  Th 
Miueral  tcids  with  alkuliue  or  alkaline-car  I  hj-  basM  were  ^[l^/'^ 
iuKuditCMl  ioti>  ime  tube  of  gluss,  distilled  watiw  coonuctcd  bi>il«(tfj 
l>j  amiantbos  b^ing  in  another  tnbe,  bolb  connucted  by  ""■"'■ 
^ri'K  vt  platiiio.  in,  the  V'ulUic  arranj^tsniunt,  tha  bue  al- 
'  w«>H  puscd  iiilu  tius  ilUtillud  water  whua  it  wu  negatiTe, 
ji:iil  Hie  »cid  whHU  it  wu  posilivf. 

Thi'.  niotals  aad  tbo  metallic  uxidi-s  passed  towards  tbu 
iu-!;jiti>«  surrocu  liku  the  alkalies,  Rnd  culluctcd  ruund  it. 
In  a  eate  in  H'bicli  sulultuti  uf  nitfate  of  silver  was  used  on 
dii^  positive  sidu,  und  distilkil  water  un  the  negatJTe,  silver 
appeared  uii  ihe  whole  of  tlie  transmittiuj;  auiiauthusi,  (o 
fta  lo  cuTer  it  wilti  a  Uiiu  mcUlUc  film. 

The  time  requirud  fur  tbcse  (jiUisniissious  (tlie  quAuCity 
■ad  intuu»ity  of  the  iJcclricily,  and  otbcr  circumstaaces 
reinainitie  tbe  same)  secioed  to  be  in  ionie  proportion  at  tiie 
length  of  Ibe  iuti'rujediate  volume  of  uutcr.  Thus  when, 
with  the  power  of  100,  aulphalc  of  Jiotitsh  nas  oa  tlie  ne> 
g^tive  side,  and  dietillod  water  oii  the  punitive  side,  the  dis- 
tance between  the  wires  bdng  uuly  an  inch,  salphivric  acid, 
in  aiifficient  quitiility  to  bu  very  nuinifeiil,  wa^j  found  m  the 
irate T  in  less  than  Sreminuli's:  but  when  the  tabss  were 
connected  by  an  iutenuediate  rtssel  of  purs  water,  so  u  to 
make  the  drcuit  eigbt  iiichen,  H  ko*n  were  ruqaireit  to 
pjoduce  the  sajne  i-Hoct 

To  a^ccrtsin  whether  the  contact  of  the  Eoiinesulutiun 
-irlth  a  nietaliic  surface  was  neccs!iary  for  the  decumpoaitioK 
juid  U^iiafcr,  I  introduced  purified  water  into  two  ^lasK 
tubes;  a  vessel  con taininj;  suluiiuu  of  muiiutu  of  potash 
wus  counccl^-d  with  ihem  ri'spcclively  by  amianthus ;  and 
iJic  urranginucnt  was  m-ide  in  such  a  way,  that  the  level  of 
both  thu  portiuDs  uf  puriSed  water  was  higher  than  tlia 
K'lel  of  tlie  saline  lolMtion. 

Jn  this  ease,  the  saline  matter  was  distant  from  each  of 
the  wires  at  Ic^t  §-  of  an  inch  ;  >yet  alkaline  matter  eoDR  ap. 
pcared  in  one  tu-be,  and  acid  matter  in  the  other:  aiid  in 
1^  hours  moderately  strong  solutioDi  of  pulash,  acd  of 
lourialjc  acid  had  been  formed. 

In  this  case  of  electrical  trani/er  or  attraeliua,  the  acid 

and  alkaline  nutter  seemed  to  be  perfectly  pure;  ^nd  I  am 
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Tuifcmicf  ef  indtaed  to  believe,  that  this  k  Qiuform]/  the  otse  in  all  ex. 
«iem  B^  of  P^inents  carefallj  made.  One  of  the  instances  in  nrhicb  I 
MlBfe  bf  eiec-  coneeired  aeid  most  likely  to  be  present,  was  in  the  tiansfer 
of  magnesia  from  sulphate  of  magnesia  in  the  positire  tube, 
U>  distilled  water  in  the  negatiTe  tube.  I  examined  the 
case,  taking  care  that  the  distilled  water  was  itcTer  upon  a 
lower  leTcl  than  the  saline  solution :  the  process  was  eon. 
tinued  for  some  hours,  till  a  considerable  quantity  of  mag. 
nesia  had  appeared.  The  connecting  amianthns  was  le- 
moTcd,  and  muriatio  acid  poured  into  the  tube:  the  satu. 
rated  solution  did  not  precipitate  solution  of  mvriate  of 
barytcs. 

I  endcayoured  to  ascertain  the  progress  of  tiie  transfer, 
and  the  course  of  the  acid  or  alkaline  matter  in  these  decern* 
positions,  by  using  solutions  of  litmus  and  tumeric,  and 
papers  coloured  by  these  substances ;  and  these  trials  led 
to  the  knowledge  of  some  singular  and  unexpected  cir* 
cumstanccs. 

Two  tubes,  one  containing  distilled  water,  the  other  so- 
lution of  sulphate  of  potash,  were  each  connected  by  ami. 
snthus  with  a  small  oz,  measure  filled  with  distilled  water 
tinged  by  litmus :  the  saline  solution  was  n^atiTcly  elec 
trified ;  and  as  it  was  natural  to  suppose,  that  the  sulphu. 
rh;  acid  in  passing  through  the  water  to  the  positire  side 
would  redden  the  litmus  in  its  course,  some  slips  of  mois^ 
tened  paper  tinged  with  litmus  were  placed  aboTe  and  below 
the  pieces  of  amianthus,  directly  in  the  circuit.  The  pro- 
l^ress  of  the  experiment  was  minutely  observed;  tiie  first 
•fleet  of  reddening  took  place  immediately  above  the  posi- 
tive surface,  where  I  had  least  expected  it;  the  red  tint 
•lowly  diffused  itself  from  the  positive  side  to  the  middle  of 
the  vessel,  but  no  redness  appeared  above  the  untanthus, 
or  about  it,  on  the  negative  side,  and  though  it  had  been 
constantly  transmitting  sulphuric  acid,  it  remained  unaf- 
fected to  the  last. 

The  order  of  the  experiment  was  changed,  and  the  saline 
soluHoB  placed  on  the  positlvo  side;  a  solntioB  and  papen 
tinged  with  turmeric  being  substituted  for  tkosa  tiiiged  witt 
litniit.  The  eifiect  was  precisely  analofout;  the  tarmetit 
became  browa  &nt  -near the  negative  wire,  ted  ao  change 
•^    •  took 
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<uok  place  in  the  intennediatc  Tcisel  nesr  the  poritJT* 
wire 

]ii  duolfaer  process,  the  two  e)is»  tubes  were  filled  wilk 
toltitiua  uf  muriate  of  nixla,  and  Ib^  tntcrniHliate  itssel 
Aiiih  HutuCion  uf  6«lphate  of  silver:  paper  tinged  with  tur- 
luerie  wa'i  pUrcd  uu  the  pusidTe  side,  and  paper  tinged  with 
liUuua  i>a  the  ne^tiTe  sidii;  u  soon  as  the  electrical  circuit 
Witt  cumple(e)  soda  bi'gan  to  ap])Bar  in  the  negatiTe  tube, 
ttnd  oumariatiL- acid  in  the  poei tire  tube,  and  the  alternaia 
|»rtMlucts  Here  exhibited  passing  into  the  solution  of  tul- 
phate  of  9il?er,  tho  muriatic  acid  occasioning  a  dense  heaTjr 
precipitate,  and  the  soda  a  more  diffused  and  a  lighter  one; 
but  ueither  the  turmeric  trausniitttag  the  alkali,  nor  the 
litniuii  traiisinittiug  tbe  acid,  had  their  tints  in  the  slighter 
ilt^ree  altered. 

fTo  he  conlinued.J 


II. 

Eifracl  of  a  Letter  from  Mr.  J.  M.  Hitssmss  to 
Mr.  QEmanLLsT*. 

When  I  pnblislied  my  memoir  on  Sfahl's  alkiline  tinc-Si>i 
ture  uf  »va\,  I  imagined  that  thi«  superoxigcnared  sulphate "f 
of  iroa  would  nut  fail  to  t>e  examined  more  minutely ;  but 
finding  myKcIf  dbappoinled  in  this  respect,  1  cannot  re- 
train from  again  cilltng  tu  mind  some  of  iU  properties  ibatiti 
appeared  to  me  striking.    These  are  its  bein^  wholly  insipid 
to  ihe  taste,  when  completely  deprived  of  its  water  of-  cry. 
■talliiation  :  and  of  aci]iiiritig  astringent  powers,  surpassing 
(lioie  of  any  other  astringent  known,  aa  soon  as  it  has  im. 
Ji>ibcd  Dioiktare  from   Ihe  air,  or  been  diseulved  in  vater. 
This  superoai^nated  sulphate  of  iron   produces  the  most 
ti>-nutiful  Prussian  blue  possible;  and  it  may  be  used  with 
adiantage  in  dyeing,  particularly  for  blacks. 

I  read  whh  pleasure  Mr.  Thenard's  paper,  but  I  cannot  Nil 
be  of  his  Dpinioa  with  respect  to  the  nitrate  of  iron  satu. 
rated  with  oiigen,  crystab  of  which  I  can  eadl]r  produca 
'  ,\raalw  de  Chimie,  Vol.  tVlU   p.  112,  May,  IBOO. 
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withoat  diluting  the  nitric  acid  of  40^  of  Messv.  CouIm 
and  Co.  at  Paris.     I  use  this  same  arid^  to  cooTcrt  sugar 
Fifty  matter     into  oxalic  acid;    and,    whether   I    employ  it  of  its  faU 
from  sugar.       g trength,  or  diluttul  with  equal  parts  of  water,  I  constaoilr 
obtain  a  little  greasy  matter,  when  I  conduct  the  proorss  in 
the  large  way  on  a  Tapour  bath. 
Sugar  tr«>atMl         On  treating  the  same  sugar  three  times  siiccrvhiTrly  with 
with  nitric  add.  ^y^  portions  of  this  acid,  cither  concentrated  or  diluted, 
the  first  portion  occasions  a  brown  colour,  and  prodacn 
•a  smeli  of  bunit  sugar.     And  when  the  action  of  the  nitric 
acid  has  ceased,  we  already  perceirc  sonic  of  this  gm$c 
swimming  at  the  top ;  and  it  a ii pears    to   be  farther  la. 
creased  by  the  successive  addition  of  the  other  two  portioas 
of  acid,  which  cause  the  brown  colour  and  smell  of  burnt 
sugar  to  disappear,  forming  a  groat  abundance  of  oxalir 
acid,  and  a  small   quantity  of  the  malic   and   citric  arid>. 
Perhaps,  if  the  gasses  were  collected,  we  should  find  a  littlr 
acetic  acid  also. 
Ko  oil  from  it        "^'^  satisfy  myself  whether  the  sugar  gave  rise  to  the  for- 
^7  bailing.         mation  of  the  grease,   I  cxaminecl  on?  of  the  largest  sizfd 
8ugar*loaves,  which  I  commonly  use.    1  divided  it  into  two 
equal  portions,  the  first  consisting  of  the  outer  part  of  the 
loaf,  the  second  of  the  inner.     Each  of  these  portions  J 
boiled  for  a  few  minutes  in  three  times  its  weight  of  water. 
No  grease  swam  on  cither  of  these  solutions  of  sngar,  after 
Probably  from    they  were  cold:  but  as    they  were  not  very  clear,   I  began 
mng.         ^  suspect,  that,  the  simp  for  common  sugar  bi^in^  clari- 
fied with  bullock^s  blood  by  the  sugar  bakers,  the  gelutintini 
part  of  this  animal  substance  unites  in  some  measure  with 
the  ^>articles  of  sugar  by  a  forced  and  confused  cr}stjU 
lization,  and,  when  acted  upon  by  nitric  acid,  mav  v^^ 

None  from  fine  yise  to  the  separation  of  £reaye.     I  was  not  lonf  before  1 
•ugar  or  candy.  ^^ 

aatisfied  myself,  tiiat  my  suspicion  was  just,  for,  on  making 

oxalic  acid  with  some  fine  white  sugarcaudy,  and  at  the 

same  time   with   the   finest    loaf  sugar  I    could  procure. 

neither  of  these  showed  any  signs  of  grease. 

Ttt  oils  jepa-         Pat  oils  in  their  natural  state  have  not  the  least  action 

laiod  tram  ftoftiM  .    ,  »      ,         .-     , 

by  an  acid  ac-    ^^  asphaitum,  jews   pitch,  or  copal:  but  if  they  be  re« 

quire  a  lolvont  Juced  to  a  soap,  and  afterward  separated  by  any  acid. 
Ifowcr.  .til 

they  not  only  exert  a  strong  solvent  power  on  these  sub. 

stances. 
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i(inc»9,  Buf  fhtfj-  fitrthiT  ar»juire  the  prop(-r(y  of  decompo- 
■Ing  ftcctate  of  li-acl,  as  wHI  as  nlher  mctullic  acetates,  and 
of  cornhiniii^'  rpad:!y  wilh  th^ir  Oritles,  the  acctio  icid  of 
which  b  prrn  out.  Thr$e  oih  thm  scparatitl  vould  prudace 
the  same  effect  pcrlisps  on  olhnr  metallic  salts.     In  guncraJ  fli"  f^t 
all    fats,    rfiins,    and   mrpcnfincs,    conit)ine    better   with  J^'  '" 
olber  siit»Un<:i;s,  >ricr  thc^  liarp  bfeti  reduced  to  snap  and 
BPparatcd   by  an  acid,  than   i-;  their  nulnritt  state.     Wat 
comports  itself  in  thu  snnic  manner.     A    kiu>"  ledge  of  (his  TliisoQaxpoirf 
effect  induced  me  to  subject  to  the  action   of  the  process "^ ''"^S 
for  forming  oxalic  acid  a  small  portion  of  oil    separnted  "^ 

from  Marseilles  soap,  which  I  mixed  with  ;iigar  previoiuly 
powdered.  At  the  end  of  the  operation  I  found,  that  the 
oil  had  acquired  the  consistence  of  suet,  and  that  It  had 
kssnmed  a  yellowish  colour  and  a-rancid  smell,  retaining 
the  property  of  swimming  on  water.  This  grease,  having 
been  exposed  to  the  »ame  procccs  a  second  time,  had  its 
rancidity  increased,  contracting  at  the  same  lime  a  little  of 
ttieamell  of  wax;  and  its  spe-eilic  gravity  became  so  great, 
that,  after  it  had  been  well  washed  and  perfertly  freed  from 
ftcidity,  it  sank  to  the  bn;t'>m  of  water,  without  hating 
•    lost  its  properly  of  being  soluble  in  alcohol. 

My  meinoir  on  indigo  shows,  that  I  had  long  ago  built  Indl|t 
(treat  hopes  on  the  action  of  nitric  acid  with  respect  to 
ether  substaucej,  snd  it  is  with  great  pleasure  1  pcrceifc, 
that  Messrs.  Kourcroy  and  Vanquelin  ha*e  pursued  my  re. 
(earches  on  indigo  esposcd  to  the  action  of  nitric  acid 
with  more  success  than  1  obtained.  1  could  only  hare 
wished,  that  Mr.  A.  I^Dgier  had  passed  me  over  in  silence 
in  his  abstract  of  the  paper  of  those  learned  chemists,  fof 
niy  way  of  thinking  in  dicinistry  is  totally  different  now 
from  what  it  wm  eighteen  ye;irs  ago.  \Vhen  Mr.  Laugier 
quoted  me,  he  should  not  hare  forgotten  that  passage  in  my 
paper,  which  mentions  the  r^ulls  of  treating  indigo  with 
nitric  acid,  resnlU  that  struck  me  so  forcibly,  as  to  induce 
me  to  recommend  tliem  to  the  attention  of  chemistn. 
Neither  had  I  omitted  to  mention  the  phenoraeun  of  tha 
ieflagration  of  the  niiiture,  with  the  throwing  of  the  glass 
»od  out  of  the  eTjporating  vessel.  Aj  a  little  time  bcforo' 
)  undertook  these  uiperimeuti   I  ha4  eUractcd  tkc  benzoic 
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itfid  from  its  gam,  I  wm  too  veil  aoqvuintad  with  it*  $mdl, 
not  to  b$tre  distinguUlied  it  in  parifying  and  drying  the  re* 
#idQumB  of  indigo  treated  with  nitric  acid,  if  my  occu pa- 
eons as  a  manufacturer,  wliich  prevent  me  from  gratifying 
my  inclination  for  chemical  experiments,  had  not  proved  an 
obstacle.  Perhaps  too  I  should  not  hate  missed  (he  ilis^ 
COTery  of  the  detonating  property  of  the  bitter  portion  of 
the  residuum :  but  it  seems  I  was  not  bom  to  make  a  figure 

,  m  the  career  of  discotery. 

j4iWiM  alka-      With  respect  to  the  solution  of  indigo  by  means  of  an 

line  ^atieA  **f  alkaline  solution  of  red  arsenic,  which  is  used  in  calico 
mcugo. 

printing,  I  no  longer  obserre  the  proportions  indicated  m 
iny  memoir.     I  simply  make  a  caustic  alkaline  solution  of 
red  arsenic,  to  which  I  add,  while  it  is  yet  boiling,  a  saf* 
ficient  quantity  of  brayed  indigo,  to  obtain  a  very  deep 
Shade^  which  it  is  easy   to  render  lighter  afterward,  ac- 
cording to  the  object  proposed,  by  dilutirfg  the  solution  of 
Indigo    with  a  weak    lixivium   of    caustic    potash.     Thii 
is  preferable  to  pure  water,    because  it  retards  in  soma 
measure  the  absorption  of  oxigen  from  the  atmosphere, 
and  consequently  the  regeneration  of  the  indigo.      Thi 
CavtionfT*-      beauty   of   the    blue    in   the  calicoes  requires,    that  this 
S^^ln/  ^^'  regeneration  should  be  neither  too  slow  nor  too  speedy. 
The  too  slow  absorption  arising  from  too  great  excess  of 
caustic  alkali  ought  to  be  avoided  in  pencilling  blues,  as  w^ 
as  in  the  blues  io  block- printing,  which  are  procured  by 
passing  the  goods,  first  pridted  with  brayed  indigo  mixed 
iritb  a  gummy  solution  of  sulphate  of  iron,    alternately 
through  tats  of  caustic  potash,  water,  sulphate  of  iron  at 
%  minimum  of  oxidation,  and  lastly  a  Tat  acidulated  by 
sulphuric  or  muriatic  acid, 
ladlto  and  mu*     Qn  exposing  to  a  sand-heat  a  mixtu)re  of  brayed  indigo 
with  a  muriatic  solution  of  tin  oxided  at  a  minimum,  in 
which  there  is  an  excess  of  arid,  the  colouring  substance.ii 
decomposed,  oocasioning  the  evolution  of  a  gas  of  an  in. 
Bopportable   and    noxious   smell,    which  deserves   to  be 
examined, 
fed^hate  ol  In-      If  Indigo  treated  with  the  muriatic  solution  of  tin  oxidcd 
iSStoi  tin.^    ^  ^  minimum,  without  the  assistance  of  a  canstic  alkali^ 
cannot  ^^og^tg^y  ^nefia  dyeiog,  it. is  not  the  iMMwith 

solphatt 
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■Hlphale  of  indigo,  trrnted  or  mixed  in  different  pfotKir* 
lions  with  the  same  solation  of  tin,  after  haying  previonsly 
absorbed  snlphnric  acid.  This  is  employed  in  the  mann* 
faeture  of  printed  goods  for  producing  all  sorts  of  blues 
and  greens. 

b  J.  V,  .in  u.i'   '.ir  "iiii  ■!  I'fiiii  M      Ml  ■■■uji      .'J 'jt  ■■■■■■"■  JB  /  Ja 

III. 

Observations  on  the  Dif  tilled  Water  of  common  Borage; 
by  Philip  Antony  Stp.inacher,  Member  of  the  Phar» 
maceuttc  Society  of  Paris  ♦. 

JrilTHERTO  no  particular  property  had  been  obserred  Bomge 
in  borage  water,  except  its  depositing  mucous  filaments  aftet 
being  kept  some  time.  Some  that  I  distilled  on  the  7th  of 
June,  1806,  exhibited  the  following  remarkable  properties. 
The  borage  was  Tcry  fre&h,  succulent,  and  immediately  aftet 
being  Tery  finely  shred  was  put  into  the  body  of  a  tinned 
copper  alembic.  Two  parts  of  distilled  water  were  poured  rery  ouvlUQf 
on  it,  which  moistened  it  sufficiently.  The  head  of  the  still  **"*•■• 
iras  put  on,  and  a  receiver  adapted  to  it,  both  of  which 
\rere  previously  rinsed  clean  with  distilled  water.  The  dis- 
tillation was  commenced  immediately  with  a  heat  so  gentle, 
that  20  or  30  seconds  intervened  between  the  fall  of  the 
snccessire  drops.  Only  half  a  part  of  water  was'  drawn 
off,  which  was  lim])id  and  colourless,  and  smelt  and  tasted 
strongly  of  borage,  at  the  same  time  having  another  smell 
resembling  that  of  a  cucumber. 

This  water  neither  reddened  HtAius  paper,  nor  turned  Reddcoad  iafti 
green  paper  tinged  with  an  infusion  of  red  roses  ;  but  it****  ^/""^ 
perceptibly  reddened  an  aqueous  infusion  of  litmus,  which 
had  been  diluted  with  distilled  water  so  as  to  appear  of  m 
pure  blue. 

It  rendered  lime-water  turbid  instantly.  Pndpitated 

A  few  drops  of  pure  rectified  sulphirric  acid,  distilled  al^ii^^* 
most  to  dryness,  and  diluted  with  distilled  water,  produced 
after  the  expiration  of  a  few  minutes  a  disengagement  of 

«  Annaks  dc  Chimin  Vol.  LX,  p^  tZ,  Octobtf^  ;IO0. 


3M  DIBOX1NN6   PRINClrLE  IH   SliTlLLBD   WATEES* 

fomeTery  small  bubbles,  witbont  emitting  any  nitrons,  ni* 

riatic,  or  acetous  smell,  and  witbont  disturbing  its  tianf. 

parencv. 

Aetim  of  other      It  instantly  wbitened  the  aqueons  solutions  of  oxalate 

^^^  of  ammonia,  muriate  of  barytes,  nitrate  of  lead,  and  sol. 

phate  of  silrer  *. 

Oxigeniscd  Tbe   oxigenized  muriate  of  mercury,  purified  by  slow 

"ere^rv^on-     Sublimation,  produced  in  it  a  copious  white  precipitate.  At 

verted  by  it  into  the  expiration  of  half  an  hour  I  added  lime-water  in  excpss, 

miUmanate.     ^j^j^jIj  |ixcreased  the  quantity  of  the  precipitate,  and  didoot 

turn  it  yellow  even  in  twenty-four  hours;   which  it  nonld 

infallibly  hate  done,  if  the  oxigenized  muriate  of  mercury 

had  not  been  converted  into  muriate  at  a  minimum. 

I 

Wf th  tfiid  tul-  Finally,  having  mixed  'v^ith  it  some  acid  sulphate  of  mcr. 
phate  of  mer-  cnry  in  a  liquid  state,  made  by  dissolving  the  yellow  sulphate 
o"Z  precipl-  *"*  sulphuric  acid,  the  addition  of  causfic  potash  purified  bv 
tate.  alcohol  separated  from  it  in  a  quarter  of  an  hour  florks  of 

an  opal  colour ;  while  tho  same  alkali,  added  to  the  same 

sulphate  of  mercury   without   borage   water,  immediateJy 

formed  in  it  yellow  flocks  +. 
Piincipleicmi-       Ileoce  it  follows,  that  my  borage  water,  distilled  with  «q 
uiiied  iu it.       much   care,  and  by  a  heat  so  gentle,  contained   carbouic 

acid,  sulphate  of  lime,  and  a  diso.xiding  princii)le. 

Sulphate  of  *  Sulphate  of  silvpr  is  (lecomposed  by  the  action  of  s\ilpliate  of 

silver  rifcom-     lime.     'J  he  followinr^  experimeni  is  a  (iirect  proof  of  thi>.     1  took 

2^'i?    °y 'hat     gome  ven-  liiiij/ul  lime-waJer,  iind  added  a  few  tini:i!l  drops  o(  ptire 

sulphuric  acid.     7  he  sclwiiun  renjained  dear,  and  had  an  exce^i 

of  acid.     To  this  I  adilel  a  liuh;  of  my  acid  sulphate  of  silver, 

whicn  im.r.cd'ii.p! y  oceasioru'd  2  flocculent  precipitate.     After  this 

Forms  an  inso  had  been  \va?htd,  il  was  not  soluhie  in  muriatic  arid.  This  fact 
•ubie oxide,  i...  *   l        •  1     r    -i  •  1       1  .  i- 

without  muha- P^^'^'  that  the  oxide  ot  silver  enjoys  a  very  considerable  power  iif 

tic  acid.  cohesion,  and  n'nfiers  jne  very  riiTunispe<t  in  forming  a  judgment 

of  the  cxperiira  jitf;  for  dt-ridin^  rim  presence  of  muriatic  acid  iji 
delicate  fluids  fn^m  rhe  single  phenomenon  of  precipitation  by 
iTivansof  any  soh:tion  of  silver,  iind  wiliiout  examining  the  other 
circumstances,  tljal  lui^ht  occasion  the  insolubility  of  the  oxide  of 
silver. 
Emttum  in  t  According  to  Fourcvo\*s  Chepiistry,  the  sulphate  of  mercury 

♦^♦woy'sCho-with  exc«s  of  oxirle  i^  precipitated  pi'^v  by  the  alkali*!;  but  tiiis 
^^'  xnu  t  be  an  errour  of  the  press,  our  illustrious  profesMir  having  before 

shown,  that  this  property  belonged  to  the  neutral  sulphate  of  mt-r- 
cury,  which' he  Iiad  discoveretl. 

*    1  muK 


•X   ICIVTIC   ACID. 

IhU  seieral  parcels 
.on  dtlfercnt  soiU,  and  nol  %o  frrsb,  did  not  uiliiliil  the 
lihenomena  in  an  e<iual  degree.     As  to  thii  dii>oxidi»g  prio*  ^i ''«'<> in itl 
cipfe,   wliirli  has  %  seofible  etTecl  on  Mtircnrial  solutions,  I  n,^  ^^^  pS^ 
bkTe  found  il  in  several  otlicr  Uisliilcd  water*,  parliculu'l)' cip''- 
in  tlie  wan-r  of  silTer  weed,  polftttiitii  an>etii:a,  aud  strong 
Menied  lotiurr,  lacliuM  virosa.     Tlit;  water  of  tlie  ld«t>  Wild  uniiea  j 
uenliuned  plant  holds  in  *olgtion  besides  a  fetid  tulaiile  oil,  *' 
which  ii  rendiTMl  risiblt:  by  addiug  ructilied  aicobal  at  37^. 
It  is  no  wonJor  therefore,  that  these  distilled  waters  arc  ca-  Hencp  ili*li^ 
pable  of  producing  some  effect  iu  the  art  of  d.reiog  *  :  the)'  „j  i,,  ^ 
jnast  be  of  um  likewise  in  some  tthenic  diseases.  •liseun. 


A  Memoir  on  Aeelic  AM;  b^  Mr,  J.  B.  Tkummsoorpf  f. 

.1  HR  object  of  Mr.  Tromnisdorff  was,  lo  know  whetlier Nitronwi^i 
1  part  of  the  ati-l'         '"         "  --  .-■ 


jizote  maki:  a  [ 


as  Proust  asserted,  gjiincipla  it 
tnuA 


composition  of  ammonia,  and  of  vegetable  adds,  he  wm 
jnstly  !>urpriscd  lo  find  in  Mr.  Trougt's  puper,  tliat  he  had 
fuond  ammonia  and  prus^ic  acid  in  dcconipofing  acetates. 
Accordingly,  nolwithataDdin^f  the  known  accuracy  and  sa. 
guAty  of  the  cfaomisl  of  Madrid,  he  was  desirous  of  satis. 
.  /yli>g  himself  of  the  existence  of  azote  in  conccniratcd  ace> 
tic  acid.  The  iniporlanrc  of  the  fact,  and  a  love  of  truth, 
led  this  inUi'fati^ablc  chemist  to  make  a  similar  rcsearrh. 

Before  relating  the  processes  Mr.  Tromnisdorff  employed, 
it  may  be  proper  to  giTe  a  succinct  statemuiit  of  the  objeo 
liont,  that  occurred  to  him.  . 

If,  says  hi',  in  the  dislilUtion  of  acetates  ammonia  bn '^^J'^tiani 
formed,  it  is  evident  that  they  contain  aiute;  but  wheiiue 

•  On  consHlting  the  aiiecrioles  that  Mr.  Dc)-eux  has  publislied  Dirtilted  ml 
on  diitilled  water.,  in  No.  lOS  wf  the  Annala  de  Chimic,  it  ap-*'**'"'^ 
pean,  that  he  fonnil  (he  dlslill<^d  water  of  silver-weed  had  t  decided 
action  im  the  silks  that  he  luedtnmuke  gauze. 

t  Annales  de  Chimie.  Vol.  J.VIII,  p.  ISO,  May,  1808.— 
^bndgcd  iwjfi  the  Berlin  Jouriul  by  Mr.  Bcfgniun. 


546  ^*  AcMit  4chii 

CM  diis  piindple  bo  derived ?  Ii  It  Arom  tte  bate?  Batlkis 
canaot  be,  sioca  smmoDia  was  equally  obtained  froBics. 
late  of  lead.  lo  this  case  it  coald  be  famiihed  only  by  tia 
acetic  acid ;  or  it  must  be  allowed,  that  azote  is  oaly  a  Mi 
diiiGationof  hidrogen. 

Does  nitrogm        He  ibeti  inquires  whether  azote  occur  as  frequently  among 

t!bl^addl^^  TCgetable  acids,  as  among  animal  acids :  because,  if  it  bl 
io,  their  classlftcation  should  be  altered. 

Very  pure  iul>-     In  repeating  the  experiments  of  Mr.  Pronst,  itappesKi 

pipyed  *""  ewcntial  to  Mr.  Trommsdorff,  to  employ  only  very  peic 
substances.  Accordingly,  in  order  to  have  acetic  acid  ia 
the  purcRl  state  possible,  he  decomposed  the  acetate  of  pec. 
ash  by  sulphuric  acid ;  he  thou  safu rated  this  acid  with  cir. 
boiiafe  of  soda  well  purified,  and  evaporated  the  saline  so. 
lution  in  a  silTer  basin.  The  salt  obtained,  which  be  pol 
into  a  bottle  >\  irh  a  ground  stopper,  was  extremely  white. 
In  preparing  the  acetutes  of  potash  and  of  lead  he  em- 
ployed similar  precaution*. 

Th«se  diftilled.  He  took  eight  ounces  of  each  of  these  salts,  and  hitro. 
duced  them  separately  into  ihvc^c  strong  glass  retorts.  These 
retorts  were  placed  on  the  open  fire  of  a  furnace,  and  to 
each  was  adapted  a  receiver,  from  which  issued  a  glass  tobe, 
teriiiiuating  under  a  jar  for  receiving  the  gasscs  that  shoold 
come  over. 

The  products.  The  products  were,  as  every  body  knows,  an  acidalovt 
ethereons  fluid  mixed  with  oil.  The  alkali  and  carbone  n* 
maincd  in  the  retort;  and  in  the  decomposition  of  the  ace. 
tate  of  lead  nothing  of  this  salt  remained  but  the  lead  oi* 
ided. 

The  alkalis  pro-      Thus  by  the  predisposing  affinity  of*' the  alkalis  for  car- 

xnoted  thede-    |^„j^  ^cid,  these  determined  the  decomposition  of  the  icetic 

composiuoo  or 

thoacid.  acid,  to  give  rise  to  (he  formation  of  carbonic  acid.    The 

oxide  of  lead  on  the  contrary,  not  having  so  great  an  alE. 
aity  for  carbonic  acid,  gave  out  the  acetic  acid  in  its  greatest 
pHii'^y. 
How4oesthe  '^^'^  author  a5)ks,  whether  the  metallic  base  yielded  np 
nietil  act?  oxigcn  to  burn  the  carbone ;  or  whether  the  attraction  be* 
tween  an  oxide  and  an  acid  be  less  powerful  than  between 
an  acid  and  an  alkali.  To  answer  this  question^  he  woal3 
wish  a  great  nnmber  of  experiments  to  be  made. 

The 


I 


ON    Acme   ACID. 

c  guees  OB  examinarioa  emitted  no «ininonla»l  smell,  N*< 
iog  merely  empjrf  umalic  anil  |it'net rating.     The  liqnUi  ["u'l^j.*'****''' 
(  thciames&iell,  an ()  none  of  Ihf  chemical  tests  could 

t  tbc  prL'seacu  of  amiiionia  iu  Uirm. 
^kt  reaiduumij,  which  u^oirdinq  to  Mr.  Proust  contained «'  in  <iir  nH- 
inate,  were  nothing  but  piirif  alkaline  cu-boaatej  or     "'"** 
•  oxide  of  lead. 

'.  Prouht,  on  aaraining   (he  resiJuum  of  acetate  ofFn 
Bsh,  sayt,  that  lie  bail  a  residuuiu  coasiitin^  in   part  of  p', 
ia  part  of  carUoHHtc  of  potiub.     JVlr.  Tronaia.  pn 
r  expected  to  find  these  tvo  talU;    but,  after  hating '^^°''"* 
iken  the  retort,  hefoand  onlyataoniogi'neout  coal,  which 
fcrdcd  him  neither  ammonia  nor  pruasJc  acid,  and  nhich 
P  no  imell  of  either  iif  tliuse  aabstanccs.     Vet  we  know 
r  easy  it  is  to  distinguish  the  smell  of  this  add  wlierever 

a  ffcc  stale. 
dr.   Proust  acld.>i,  that  the  rc;;iduum  of  the  acetate  ofThspmi*^ 
ub  was  so  saturated  with  |irnasic  acid,  that  its  bitterness  Jij^^JJ^,'"" 
i  striking  as  if  the  arid  had  been  combined  directly  ipp»rent, 
be  alkali;  whence   Mr.  Trommsdorff  infers,  that  be 
t  liaTe  employed  commni)  Tinetfar  in  his  experimenU. 
Xo  distinguiih  the  products  resulting  from  the  decompo-  Vapour  of  aee- 
jTidttoD  of  acetic  acid,  Mr.  Trommsdorff  pasiod  the  ^apo'"'Ih,J^"l'''Tr' 
of  it  through  a  red  hot  tube,  which  afforded  him   nothing  lubc. 
but  carbonic  acid  giis,  carbnrctted  hidrogen  gas,  and  a  small 
quantity  of  an  empyreiimadc  liquor,  without  aiunioaia,  and  ^M 

without  prussir  add.     These  substances  vrme  equally  ab.  ^M 

sent  in  the  reslduums.  ^M 

He  afterwards  examined  attenliiely  the  ethercous  acldu-''^''u<:<iihpi  JT 
lous  fluids  mingli'd  with  oil.     These  lie  distilled  o»er  carbo-fJ|'^-[,j^5I!'*^ 
Date  of  potash,  and  obtained  au  ether,  wLidi,  from  all  itfjuu-t. 
pcojierlies,  appeared  to  bo  true  acetic  etiier. 
Tiie  results  of  his  experiments  are: 

1 .  That  thp  presence  of  azote  in  acetic  add  ii  nOt  proved.  C«icnU  « 

2.  That  pure  aceiates,  when  distilled,  gire  out  neither    ' 
kjuniooia  nor  prnssic  add. 

3.  That  pure  acetic  add  lias  it!i  nature  *ery  little  altered 
by  pusing  through  red  hot  [glass]  tubes. 

•1.  That,  in  an  iron  tube,  it  is  completely  decomposed 
imta  carbooit  acid  ga.*,  and  car  buret  led  jhiiiiog^a  ga-s. 

5.  TiMt 
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Comtituent        '  6.  That  the  consdtiient  p&rts  of  acetic  acid  are  dnuMi* 
'''^'^^'         strated  to  be  oxigen,  carbone,  and  htdrogen. 
Aoecic  ether.         6,  That  the  ethereous  fluid  is  Bimilar  to  others  in  iti  gc 
neral  properties.     The  author  considers  it  as  a  medium  be. 


ikacid  con-tireen  alcohol  and  ether.     That  as  acetic  acid  is  changed  la 
•kftUe.  P^i*^  ^^^o  ether,  and  this,  when  treated  by  nitric  arid,  u 

transformed  into  oxalic  acid :  the  conversion  of  acetic  add 
into  ozaiic  is  demonstrated,  though  it  is  true  indirectly. 
And  lastly,  that  it  is  probable  Mr.  Proust  did  not  einpIoT 
pure  acetates  in  his  experiments ;  or  else  the  ethereous  aad 
▼ery  penetrating  smell  led  hin  to  believe,  that  ammonii  w2i 
'  present. 


V. 

Account  of  an  Engific  for  sjyii/fing  Sl'ccp  SAt'ns :  bjf  Mr, 
fiKXJAMix  Stott,  of  Bcnnondicj/  Street*. 

Adfantages  of  1  HAVE  iuTcnted  an  engine  for  the  purpose  of  splitting 

fljpliulne'skini    ^^^^P  skins,  that  is,  of  making  U\  o  good  skins  out  uf  one. 

The  former  and  common  mode  uf  dressing  skins  is,  to^havc 

one  side  olT,  reserying  the  shavings  fur  glue  pieces  :  whereai 

by  my  method,  these  shavings  arc  all  taken  off  in  one  piece, 

fonniiii;  a  good  skin  of  leather;  and  thus,   indcpoTuieotly 

of  the  advantage  arising  to  the  proprietor,  an  acMifional  rc. 

venue  will  be  caused  to  the  natiou,  in  proportion  to  the 

increase  of  leather  made. 

DfsiTription  of       PI.  IX,  Fig.  1.  A,  the  barrel  of  cast  iron  (having  woodcu 

theeiigine.        ends)  round  which  barrel  the  skin  is  wrapped,  and  keptclo^e 

by  means  of  pins  run  through  the  ed^es  into  the  wood,  as 

at  r,  (7,  Fig.  2.     B,  (Fig.  1)  an   iron  runnini^  in  a  groove 

along  the  barrel,  catching  in  a  hole  at  c,  ami  fastened  down 

at  tho  other  end  by  a  hook  fixed  in  the  end  of  the  barrel,  t!io 

bar  having  points  in    it   (as  shown   at  B,   Fig.  3,)  under 

which   the  edges  of  tlic  skin  arc  fastened   (as   seen  at  D. 

Fij;.  *i).     F,  F,  (Fig.  1  and  2)  bars  fixed  across  each  end  of 

the  strong  wootien  frame  C,  G,  G,  G,  over  which  the  barrel 

is  supporiird  on  frirtion-rollers,  as  at  /«,  hj   (Fig.  2)  which 

*  Transact  ions  of  the  Society  of  Arts,  vol.  xxiv,  p.  1J3.    The 
Society  voted  Mr.  Stott  twaity  guineas  Jortliis  invention. 

rufl 


I 


rna  oa  t  xlip  of  bra^,  moreablc  under  the  ftrew)  V,  ■', 
to  iAjuit  the  barrel  to  the  kaife.  K,  K,  (Pig.  1  and  2)  x 
atroni;  bar  o(  catt  iron,  to  which  the  knife  a  KrewcH, 
moving  li-ngthwisu  on  friction-TolkTs  between  (he  piiice*  of 
wood  I..  L,  L,  1.,  on  tbc  frame  G,  as  at  K,  (Fig.  4).  Th* 
]iiuces  of  wi)i>il  L,  L,  L,  L,  are  each  moveable  under  two 
ccreWs,  by  which  they  are  adjiislcil  to  stuady  the  motion 
of  the  knire-b»r.  M,  M,  (Fig.  1  and  2)  is  a  roller  at  the 
Itack  of  the  knife,  to  which  it  is  kept  ctuse  by  a  weight  N, 
at  each  end,  acting  oreijiiilleys,  osatO,  (¥ig.  2)  siispeodrd 
from  the  -tlider  p,  between  which  the  roller  is  plaeitl ;  bjt 
rirAwtng  the  spare  skin  oviir  thi?  roller,  a«  it  is  cut  o(f,  it 
keeps  both  sides  of  (Ae  ^kin  cqimlly  up  to  the  knife,  anil 
makes  it  cat  more  uniform.  Q,  Q,  is  a  IcTcr  acting  on  a 
pin  r,  anJ  moving  another  lever  ?i,  S,  by  means  of  a  !»■ 
and  a  notch  /,  which  acts  on  anothi-r  pin  at  ti;  and  bj' 
means  of  the  two  pins  at  W  it  mOTes  (he  knife  length  wise  ta 
ftad  fro  :  as  fajit  as  (he  sldn  b  cut  the  barrel  is  drawn  round 
by  the  weight  X.  j  is  a  guide  to  the  Isrer,  from  which  bqI 
it  ii  worked. 


yt  Memoir  on  Sulphuric  Acid;  by  Mr.  Klsphoth  :  read  at 
III*  PkilamaOiK  Sodettf  of  Berlin  *. 

^  HE  object  of  the  author  was  to  ascertain  the  respective 
-quantities  of  (he  elements  of  sulphuric  acid  and  of  sulphate, 
of  barytes,  and  he  mentions   the  analyses  that  have  been : 
Htade  of  these  substances  by  tlie  chemists  whose  names 
«ii  brined: 


cording  M 


Sulphuric  acid  consists. 

Sulphur. 

Oxigei 

according  to  Lavoisier,  of 

69 

31 

Berthollct 

72 

98 

Thenard      - 

-     56-56 

44-44 

Chene.it 

51 -S 

38-5 

TrommsdoriF 

70 

30 

Richter 

.     42 -05 

57-9S 

Bucfaolz 

49-S 

67-5 

•  Abridged  from  the  German  by  Mr.  Bergman.    jlmtaUt  4t 
Kimi,,  Vol.  LVIIl.  p.  122,   May,   ISOG. 

The 


3S0  rKIKCIFLI*  or  KJUI 

Tilt!  litat  two,  diougk  calcnUtei 
nearest  tu  each  otiiat,  andtfaerafor 
But  Mr,  KUprotlj  conceived  it  nc 
by  hit  own  expertmenta  of  tho  re 
elunenti  of  snlphurie  acid,  that 
'Ike  naa)M  iritli  moru  cartaiBtj'  to 
metallio  lalptmrsts.      I'or   tUi  j 
otiier  cfaeatsts  bad  dons,  nitric  aci 
Praportmi    oT  tea ;  tbe  dementi  of  this  salt  hkTh 
wl  iS^  rf"  "^ *"*■■*  ^7  ''""  ***  **>  barytes  -78,  < 
Wftat.  AIr>  Bw.hotx,  howerci  having 

■alt  consists  of  '79  barytcs,  and 
KUproth  repeated  hii  anaiyais  w 
atiit  obtained  the  same  proportioni 
add,  tiutMr.  BnchoU  admits  or 
Iwnata  of  strontian,  while  Hr.  K 
All  the  BBalysei  he  has  made  of  (hi 
The  ranlta  ot  the  aaalyvU  of 
made  b]r  varioBs  chcsistt  do  not  d 
tions  they  have  a.ssigncd  to  the  con 
phuric  acid.     It  is  composed, 

Giran  difTer-  According  to  Fourcroy,   of 

•ntlj  hjdiffer-  Clcmcnt  and  D«f 

tut  atiiaon. 

Thcnard 
ChfnoTix 
Jiirwan         . 
Richfor 
Bucholz 
jtnranV  pm-         ir  indeed  wo  exc«?pt  the  analyses 
fcrrcd  by  Klip-  (he  rest  do  not  *ary  greatly  froi 
take  a  mean  of  these,  Kii'^an's  c 
ha^  indttci-d  Mr.  Klaprvth  tu  adof 
PmcHi  (or  de-        Proceading  on  thcs(>  data,  the  I 
H^™<"''''"'*-adoptcd  byMr.Klaproth.     He  i 
pare  aolpltar,  anj  eight  ounces  o 
specific  gravity  of  l-3!£,  into  a  rct( 
tiirea  fonrtlis  had  passed  over  intc 
duct  of  this  distillation  was  retui 
distilled  a  lecond  time.     Klght  a 
Ibeo  aUta,  and  the  who)e  dlstlUet 


■Nffceu: 


FtiNctrtn  or  cDt-pmiKtc  J 


e  uiibnraiHl  salphiir  was  fonrti!  to  »r«5*i  49  gnJm  arji 
half;  cona^iii!a(lj>'151|'  verc  coriTertcd  intu  solpliiiric  arti). 
Thv  prndiict  dilnled  In  a  rerfain  quantity  of  water  trasTslii. 
gt«d  wtth  murhtc  of  batytea,  till  no  more  pNicipitJite  was 
produced.  The  nulplmte  of  barytes,  well  wft-shtd  and  drird, 
i*^^«d  1100  grains;  but,  raldnc^  inapUHnti  crncikle,  its 
mijuht  wa)  re<Iuc«d  to  1084  grains. 

To  find  the  proportions  of  the  tfimtihient  principles  af 
COQcrrte  mlphiiric  arid,  Mr.  Klaproth  took  a  hunilrdl 
grains  of  highly  concentraint  sitlphtiric  octtf,  the  ipeciSc 
gratityof  which  was  1'85:  this  he  diluted  with  fifteen  parts 
of  K»ter,  md  added  to  it  muriato  of  bafytcd,  till  no  mnrc 
]wcoipJt3Ri  was  formed.  Tlioanlphateor  hsryte«,  carcfoHjr 
Wlfccd  and  dried,  weighed  925  grains.  Hence  itfollom  :  f^npo'tiwu  of 
IM,  that  100  parti  of  sulphuric  acid  of  ihc  specific  gnxitf  ,atij  ^^^ 
t*r  1-K5  are  composed  of  'ic  "hI  • 

r          Concrete  sulphwric  acid  74*4    or,    sulphur  31 -S 
■           Water         .             -         85'6  osJgcn     «■» 

I  water       S5-8 

)     3dly,  Th&t  100  parla  of  concrete  acid  ars  foimed  of  sul-  '>''  cmtcn 
:alMir42-3,  oiigen57-7.  ■'"'' 

Sdly,  That   100  parti  of  cakiacd  aulphate  of  barj'tinandDf  tutpH 
^atain  barytes  87,  sulphur  14,  oxigon  IB.  "'  "~1"''- 


SC  I  ENTIFIC    NF.iVS,   Xc. 

^  _CttV'ificalion  of  fegetabtes,  ami  Plan  of  a  aca  Method 

Jormed  (14  that  of  Tourncforl,    aceoriiing  to  which  Iha 

I  Platitfi  of  the  Garden  of  tke  pricate  School  of  Pkarmafy 

at  Farii  are  arranged:    bj/  D.  L.  Gct4Kt,  Assistant 

_  Proftisor  of  Botany  at  the  Schaot,  ^c. 

If,  among  the  different  botanical  methocls,  that  of  Tour, 
^eforbha)  always  been  considered  a)  the  most  eitfy,  and  best' 
calculated  to  guide  the  first  slt'pi  of  those  who  would  study' 
-plantsj  it  mast  aha  be  confessed,  that  it  is  insuffident, 
mhea  we  eudeavour  to  obtain  an  accurate  idea  of  rrgetable 
organization.  For  (his  rei^oo,  no  doubt,  Ihc  metbwb  of 
J^nneus  and  Juspien  are  at  present  preferred,  and  almost 
jUTATsaJIy  adopted  bj  botaoistt. 

It 


I 


352 

Ire  f)f  Off  cm  cut 
•f  his  methodi 


M .  Gujarff 
arrangement. 


Vstfml  to  be* 
ginnert  and 
those  who  wish 
form  general 
knowledge 
oerely. 


SCIEHTIFIC  JfHWfl* 

It  if  of  importance,  howerer,  that  Tonrneforf  i  slutflU 
not  be  lost,  as  well  on  account  of  the  celebritjr  of  its  aatfaor, 
as  for  the  utility  of  which  it  may  still  proTe  to  young  sU« 
dents.  By  theie  motives  Mr.  Guyart  has  been  induced  to 
compose  a  new  classification  of  vegetables,  founded  oo  the 
nediod  of  Tournefort ;  but  in  which,  aTailing  himself  of 
the  progress  subsequently  made  in  the  science  of  botany,  be 
has  formed  his  classes  from  more  striking  and  constant  cha- 
racters than  those  adopted  by  Tournefort.  Thus  he  has 
given  fresh  youth  to  the  method  of  that  botanist^  and  reiu 
dered  it  more  natural. 

Toumeforfs  new  method,  as  proposed  by  Mr.  Gayart, 
consists  of  sixteen  classes.  The  first  eight  are  formed  of 
plants  with  complete  simple  flowers.  The  first  containing 
the  monopetalous :  the  second,  the  personate:  the  third, 
the  labiate:  the  fourth,  the  cruciform:  the  fifth,  the  rosa. 
ceous :  the  sixth,  the  umbelliferous :  the  seventh,  the  carj- 
ophyllaceous :  the  eighth,  the  leguminous.  The  next  three 
include  the  plants  with  complete  compound  flowers,  with 
united  anthers:  the  semifloscular,  the  floscular,  and  the  ra- 
diate. The  four  following  arc  appropriated  to  the  distinct 
incomplete  flowers:  the  apctalous,  the  amontacoous,  the 
flumaceons,  and  the  liliaceous.  The  sixfiviith  and  last  ii 
assigned  to  the  anomalous  plants,  or  those  with  indistinct 
incomplete  flowers. 

This  classification,  as  the  author  observes,  is  not  free 
from  defects ;  but,  notwithstanding  its  imperfections,  al- 
most unavoidable,  perhaps,  in  such  an  undertaking,  in  th« 
opinion  of  some  botanists  of  celebrity,  whom  he  has  con- 
sulted, it  will  much  facilitate  the  study  to  beginners,  and  it 
still  better  adapted  to  those,  who,  not  having  time  to  cul- 
tivate the  science  to  its  full  extent,  require  only  auacquaiBU 
ance  with  its  elements. 
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